'UjuMub oiUU oiu\)jl\ dvtt)\ opiil\ db&-\t» t\upb\ o>is)\ cauk^j ii<*j\S 

u*UI gib4l 

u »n>hli?U 

. >JJ Jidu A 4 I>Lu> U L>iuj JjJAo ^jjJI JL>^JI JJ^ 

JU1I 6 JmIi 

. ^5J yyz J5du ^fcugJI oL>LaII 6 j->j j* jJ->J ^jJI JL>a)I bj^> JJ^ 


. J^jil jll>J i5jJI ^uJ?UuLll j^JjJI jjju 4j>jju 3 4ajl>JI 4-Uj^iJI 4 a$IjJI O^aJI JuJjj 0 ijAli? 

^JljU j^jy 

jijjJI J Jjaoj oUlUI j-xc o >jb J^?L> ^o LjJjJ? cjujUuj cJlU 3 HjJjHI SjjaJQJI 4-uj^SJI 4a^IjJI o^aJI jIjao 

. olaUI oja jLoo ^jjll ^a-^Lx*il 

. ^ mJL ,-Hall jlfill j j^l J-. MIL, ^ j LJ|lJ 4*1' SjSI 

'jH 

. 4-J jjjll ( j^u^(juLII jijjJI 3 jddlt u^lLu LwjJsUwLo jJjj dpo ol>Jl 3 c5. 'j~-V cJlo 3 u5. ^Jj^SJ\ jLjjJI 

jJ^il 4 jjLj^ 5 45lb ^jjl ^j^jjJoljjLtl JI>a)I 3 <*-iUI dbjAdJ 4J jjji! 4j5-bbjl! 45lja)l Ja Jjao jl^> 

. ou^Uw jLjju ojjjjj Jju <j+j jJ?IjjLo Jbvo j j J 4j5_jj15_xo 4iU? ^1 4jjbj^5JI 4JUaJ 1 Jo l«J> jl^-> 

(jyjwJI Jadl OOrfli 

4jv jL> K obol B oboL JjJI ^U^ij V obO*b oJjjio ^>\ j 

4-JLJI 4d>dl) 4i>ljj 4 a>jII 4d>dJJ Jjj) 4->l j 4 jJj^ 

JJjdl jUJI 

. J^jJ! ao 4jjjJ 4ijj 4Jjd jjaju jLu 



<ujUJi 'Umihiitii d^yji 

. ^^jbbxll JbsoJ! Ja>J jlj^ j-b obbb ^5 jjxlo 4 jjj-^ 5 4d>d o ijjjll ojaII 

iUiiuhUigj^&SlI o^tll 

B ( j^ui?bA0 Jbvo 3 L 4jjt dUb OjjjII 4i jbJI o^aJI 

cHljJI 4*11 

4j£ jUI jLuJI jJJU ^jUJI cJJltl jjjL>J ^jJI J^JuJI jJJU OUUOJ 4^#ij ^Jlll ^ jjjJ 

L cHl^JI 4*11 J»U* 

4_ulj J5 3 1A Jjaoj jLuJI OJd jj-yu Ojujj cJHI 3 4_uljJI SjjjjQJI 4-jjj-^-SJ! 4-5 j^voJI O^aJI jljiU 

H ^^^1 . J5J 1A Jjaoj cJiHl 3 jLuil OJd jjju Ju£ IV b jljAoj 4jj-uU 45 jJ*j OjS 4-5 jJjjj cJJlt ^IjJI doJI Jjlxo 

M JJ4dl 4^1 J»U* 

duij J5 ^1A Jjjuu jjLxoJI k-JIll jLjjJI OJd Jjju t-JU-u cJHI ^ OjJjjill 4jj-uljJI 4 jj-)j 11II 45 j->-oJ! Ojlll jIj&o 

j^L-di 4*11 

3 jUI jLuJI 5jd 3 du->u jjI>IjjLo jl 

. j-jJUill IjA iojliU Jaxj ^5jJ! cJill 0 Jjb 3 4a5Ij 0 jS jJjj ^jJI ^pijju^l ^11! 


tw 

x^> jJ^AO 4 j^jDI OJJ jJlII ijjbj^SJI 4-x^ljJI OjaJI ij^SL> jl ^jJb Jaaj jLp^J> 

1 . JJ Jjjl jIjao ^^Jb JjJju ^1 OJl>j jl Jjj ^>0 JJ jAO 

i] J^aII os 


. ^pijjj^l mill 3 Jl o jJaJI ^1 ^5 jbLUl c_aU! 3 OjJaI! jjj 4awjJI 

juii j^ii y 

JjaIII Jjj 4jjj^5J1 o jJa)I 3 ®. jb-> ^1 ujjj V ^jJI JjAvoJI 

it ^>il <jrfl jb-JI 

.J^jJI 4 a*uJIj Luj-> jJjuj c5jJI j R 4^j1aII 3 l 5, jLuJI 


.8Jl>IjJI S Jjjjl 3 J**0 ^5jLu 4bjd jJaj Jjao jlj OjjJ ^A^j J5 4-&L>jI jJJUJ jbj 

^>ai jLudj <uuaji o^aji 

bJ 4jjj! 4-ojliU 3 JJ jdl jLuJI b->jJj jjJI L^wjiJ o j\ >jaJI 4jj5 jJjj jjJ!( ojdJI cub ) jjjudl jLuJI ojd 

.b-^jj 4jjujJI 5 jJaII J^> 4^-wOI 

Cp j^y| .o ijldVI ^j\ j 4dld ^s- jl j.,giru jjjJJ! jLuil Sjdj j.,g.>.ll J ji jo J5 ^^>Jl jjJjJblo ju 4ja$I 45 Loo o jib LuLu jdw 

c <y>*ii > 4*$zi *»*yii 

.^jl> Jjjlj LgjjJ jjjJj 4-Jjl j-> 45 U? bgJb5b 4-uj^5JI 45liJI Jjj>j 4ujj^5 4-ojIao 

<j*ui ^ii <*ai 

.4^jJao T 4aoj1aoj jJjS L ^^jI jJI 4 a> J^buoj jjj Ij 4j ^jJI ^aUI 

XL 4*^11 5UuUil 

.4J^I> JJ jjill jbjJI jjji cbJUl LguJjj ^jJI 4juUII 

XC <u$.y*JI <uuUll 

.4JM> JJ Jjill jbjJI jJji c-jj^il LgjJjJ ^jjl 4 juUII 

ud^SJI j4^l <yu 

jbj ojd jj£\ 1 +j jajj jS-oj U ji! 0 jjIjJI 4-ojLao j^Sb Ujaa jj jjII jLuJi S jjIj 4Jl> 

QmIjVoJI eJbl£) jfrS/S pmj6\ £)xuu) jpbSzSjfr/S : G3Sjjn\ ftlllflU |Bll3tP / 


pu£-o>\i)\< voU cUj§fi\ 6 >U> oiUJ\ <>u>\p)\ djps&\ ofal\ db&-\t» t\upb\ o>is)\ cauk^j ii<p\S 

PUI JUai 

4 JIJ 5 JI 4jjUjuo oIjjjuoo ^>J jliaj j ji-J (Jl 45 jju^o 4jjjj-> oljljio J ^^JVjliJI ^jjuoII objjJ5JI J->l 

J-mQI JUaj 

^jJLpI 4 JU? oUjju^o Jl jiiu9 ( 4 j^Ia^I — 4jjl j> ) jjUxo 4j^li?l 4J1J? oLjjjj 5J^I (jjsju oLujl5I 

( J^lSJJI jtLu ^JlpI oLjjjuoo ) Lf^.»-1 ^0 4-JL>ljao 

dj^aall d^JI <uUa 

. j£l5ulll Jlfcu 4JLtj J-w?jjJI jLbu 4Jlk jjj j jiJI ^ 5 jLuj 4^Lt 

. Jj^?jjJI jljftj Jl J^lSJJI jljaj JJijuui 4-oj^UI SJlbJI jljJU 

<}±a$A al^» 

Jj^jjJIj Ji>LSJJI ^SLtu ijJU jj lk>4 jLJj J j ^Jaj j-wjj jl^o 

( ) ^JaIo 5 jjia>^JI 5iliaJI 8 j->i ^LojI ^lj^ 

<UjUJI al*ll 

( 12 ) 6 V J ( 4 ) 6 V Jju 8 jjia>^JI SJliJI 8 jj^ 9 ^lj^ 

ni+pi d)Ula 

objj55J)fl jJii J£ 4->JljJI ojjijjl JJ£ j J^jll 4 ju^ objjjiJI jTjl^I 

oUmi! 

IfmK) jl Lgd ij! j-> 4jd jj jjojuj 4ojj-g5JI L^JU^jS 4d* jj Jjjju jSuJ ( J^LSjJI «UpIjj ) jjjJI JjJ»JI J 4juIj|^^j^>voJI j # lie 

0 8 jjlJI 3 IgJ 5 jjbxoJt ol IjjJI 4 _waLjJ JsjIjj ^jbuu oLjjjHII 4 jujI ^^JLc 4 _l> jL>JI Lb ^J^||| j^LSJjJI 4-xtLj jpJs- 

. 4jjUJI o^L^jil Jil i> jju jiJj ^L>j.,g5.U gJUgj^ 4Jjjuw 4-o jUu oIj jIj* 

( 4 ) 6 V c>o J3lj jiu? jj 5I o jj!sl>^\ SitWI 8 ^>$ ^Lo! l$u$ Jj5u 50 

OLdl ££*JI ga 4 m 

jjjJI JjJl>JI 4-aol>JI 4 ^j«ojxoJI (>o ol jJj J-?jII 4 jJ 0 8 jJ^J ^-ujaj ^JJu O^U^jJI dLol 

^ . ( j3L5jJI 4j^oU> 

££*JI g* 4 m 

Jjji>JI jd) 5JJ15JI 4 -^j^jxoJI ol jju ^ajJI J-^jll 4 jo 8 jj J j £juu o^U?jII slot ^ f jj 

(J3L5jJI 4jjVj ojIj^) jjjJI 

4aiiU mU 

j-> Jl jj^i? ^1 oX^jil sLol ^ ^EkjJI 8 jjJJJI ^1 ItfJl jj 3iU>l ^juj ^^Jl ouljoJI 

4*iid eaW 

lj->lj LEj jj^J? o^Usjil sLal ^ 4 jajJ! 8 j*3 3iU>l jj^ 

QU£j£tfl 

. ( Nd+ni+pi ) & s_,Uc <o>i, ou»L> 


0 ( Na+ni+pi ) ^ > * & »j 4 c aj ^ s , o5UL> 

WUI 1 

4l*?j4 BjUu j\u> 'j,l>JI jl>iuuJI ^JKfj ol>jII ^jjJI 4jUiu j»->jJLo oJLJI ^jJjl J*0J4 4 ji^ 

_ _ ^ ^ ^ II 

ts^Uai jLatf 1 

v jJjLo ^Jj^ 5 ^tJiu 4-uljiII 4 -L?jJI jjJlsu 4Jl> 

4jjIjUI 4-Lp^jJI ^Ul ^j-^ 5 fajJLu 



^jjao ^->j-^5 ^Liio 4 _uLuJI 4-L^jJI jjJju 4JL> 


. 4-ojIjjJI 4JU?jJI ^^5^ >Xg-> huLjJ 

aa>II jMI ^ 

. ol>j^l 8Jl >j^ j^ju^o jUj Jl JJ jdll jLjJI Jjj^j Lgu j»Jd 4 jJLo^ 


ji^JI jd) 0 Jj&j 4 J 55 LJ j jljll ^0 J^Lfcw V j IgJ 4 jl>jd V oUu^> 


. SjUI o^lj^ j c5 j->I 4 ^jujjsu j5Loj SjUI s>j-> jJL^I 5 jjJI ^1 jjle - 1 5 jjU ^Jjjj 

! ( 4ji>j1I 4Jj5-JI ) j^b>^l djJJU i^Jjll ^fcuJI jjJu 4 jOo oIjjjjlSJI ^S- 2>u 4ji>j^ 4Jj 5 4-flJj^ 0 ijjJI jl jdJi^l 0 jjJLl ^J j^u 

Jijji jillj * J^> jjJj 4Jc>wJI 4_JLo oIjjjjlSJU itbso j 4 Jl>oJI 4jl>j^ 4Juj 5 j 8 jjJuj SIjj jd> J j 5JJ 8 ijjJI jl jjJL^I 8 jjU ^Jj^j 

j* 

J^> ljS\jSJ\ Jj Jj oljljto J ol^jJI J^> Jjju oLjjjj5J^I j\ Jjjipl 8jjJU ^Jj^j 

$$dall 

^j^u^UsLojj^iJI cJdisil jd> s>j-> j-ujuj ^^j-^bljJLo £l*~j! 

OLMI 

. SjUIj ^UjD^I jjj 4i^UJI 4-^1 IjJj ^j.,gj ^5jJI jJjJI 

mUUI 

. SjUIj ^U^^l jjj 4£^UJ1 4-0 1 jjJ |»Jl>juoj jL^> 

QmIjVoJI eJbl£) jfrS/S qmxsSS : GsSynS ftlllflU |Bll3tP / }\x0>\ 


pu0-o>\i)\< ioU ?Uy i\ oiUJ\ oiu\)j)\ djps&\ baa\$\ bj&>\ hsdAyo fcUwM o»jdd\ caumij ai<*i\S 

<wlte3l <wUaJI 

UL> 4joI j c4_*jowJI 4jo^I (.^SJLjMJI (. Ojt j^JI (.5 -jh^JI ol>j^ JjL$ 4-^j^LjJuo jj.^5J I ol>jll L,^J.o.>j ^jjl 43LWI 

jl O* y^LM J i>jj yl jljiU jju^I j yisAjJI Lg^xau y^ SJoiuo 4i>lkJI Jj 4JLjlu j 4juUuw oliuj 

<uUa 

. M^si-Xo Jj*jj yl ySL$j 4JltJI J* jljiU yup 1 

4j)U ted 

. ( f ) 8JJ Jjj (E) yJJ^iJI 3JIJ? yJJ 4-UOjJI 

ev Q 

(1 )v U.,fljjj j„g->.ll jji yjj&uu Ch^ JoJ Jjoil J*oJI 

>4*11 

. OLjllo JJjJ 4 J 5 . 4j>jju t 4J-WW oljji y^ oljjjdiJ^I olsuul 

<Ly^a qU£>£JI 

. OUjLo JJ jJ 4j sj*£ Ju£ jjJW jJi r^k~> y^ 4 jjujII objjjiJ'^l 

teUI 

. oujIjw JJjj 4 J zya hyuj Ju£ oLjjjjlSJ^I Ojujj £j*idJ ^ ^jj 

0 JteJI <UU 

. jij U-J 431WJ jlj£« J?l 

Vcut eJaiJI Ate 

o^LJI y^ 5 jj^jlII objjjiJ^I cJLHjI Jl £*>vaJ! j olpLJI ^tuuJI yjj jji jj5I 

djAU ^tetl tettl 

>( jjjl ^5jJUO0 Jl ^jl^l y^ yJjdiJ^I 0Jj£ 8 jjJI y^ jJUaJ! jA 

Qljj>JSj>»y 

.oLjjjjjjjJI JJ^j objjjyjJI JJS- JjlS 

>tedl>Uai 

^jJjiSJI JJjJ! j i_ jl'i>'ij ij jjJI JJuJI LJ ol jj jl ijjul 

<ujAJI <^£JI ' 61 * $ 

^ ^6 2 u^^JI 5j i ^ 1> ^ 

j$Zmd 1 <uiUa 

^ . 4jJui5J ^il£II «lt 

<u$0* la^JI <uUa 

^>J y^j Djj^aJI i3liJI jljiU jl . UL> J-d^j oI^jJI j^oSJ ioj^UI 4_<J5JI 4JLWI 

8 IjjJ 1 yJjSuil yiuuJI ^8 4jajl jOO jJ^ OljjJiSjdJ 

i3*lte2l JaLOl 

. Ijl jilLjl jj^l^tjuJ 8 jjs- jl> 6j^ 6^ ^pLHJij 4 jJl^ 

(jjLyfl (jjUfaiiil JaUlu 

. l^UIx^l 8 oljjj i?LoJjl 

laUu 

. Laujj? 8JjJ^j^ sljjJ i^LluJl 


51 jjJI jl jiijLjl 4 j>jju ^ 5 ^ jl> J>ju yjJ Jj^jJI OjJl> 


8JjJl> jjIJajij j+a\j£ Jl LgJj^j Jl 4 jjjj oUj^i>j yp\^S- 4jjJI 4->jju 


. yLL*hO j^juju j->l Ixi^ 1 ypjs- ^kaoJ LoJi>l J->J-> ^jJI 4jui*II j^LwJI 


. j^osJI ol jJ *L(£jI J>juJ 


.j^LsJI iU^jl J jjjJu Jl Jj ^jjJI o^UUjJI 


J 4JU5 Q.>l jj5l jl yjjljj Jl ( yJjJJJJ ) L^ij3 JLAJ 8 jJSlLjA jJS> 4-Liij oljJ 4_»3 ^.*JJLU JJJ 

. 4JIJ? 4ji5l jjLo j 1 jl jte*>l jj5I 

Jniliiiiill jilid 1 

ol y^ JujII oljL>l L,gj5.0J 0 Lj J jJj-u JuJJv jlfcojl J5 y£ ruJu Ou> c JuJ-> jlixiul Jl y5 jJI J^lfljjl 

^$01 gWjtfi 

. OU-UJL> J 8 JJ->v8 4ilt J^UajI J Jj5l oljJ yJjSuJ 8 'j-WU? jbol 


QmIjVoJI eJbl£) jfrS/S qmxsSS : gsS) J uS ftlllflU CUllsU) / }\a£>\ 


oitiU duoU «\i^\ o>\a oitiU ^Ij dl U\ 


ist>\))\ bm ba±\)p b\ iM\ o>m)\ dm i%i diqili 


>ULy^U*JSJJJ* 


. 4Ja> 5-Uul SiLLJI (j-o *^3 c-juu*u . 4^ jASk i> MUSMI ^J^si ^ jpfataiAll jbMrill ££ ^l^Js^Vil yi jASi il jbfetalll ^toUM -1 
k>L4l 4 j>uLo j Jb*dl B J-d> ^J>ll ( ^^JL^IjJI ) (JJJ^JI C-J J^>L> gjl> <G^ . 4d|Jli 4gM^yi sjfli aktel !i - 2 

0 yjsMvi? jb^ (Jayii {jp&feMbyUtli ^slsrky I ^ JAM <ss|§sbir »)»&<£ fedfcfc$ ^ tiridtyj^Si ^^Usi *£d§sfcd -3 

(JjJj l&a ( c_jJL*> ) j^^ll c_ 3 jlaJl jJ! ( c-jjv^o ) dlLaJ I L>° ^3Juu3 <_JLLll Cl>!jJ 3 5j->Jl C1)L3jjJl5lJ^I l)L>^oJI £yl 

siiLJl 0 Jj|j 3 ^5j_uL> jLu (jUj^ c—julwoj 4_)j_uL) 4^3 1 J B^3j c_JLll! 3 Jb jjjo J-^_> 3 ji J! 

<£Ut dit* Qifj MS m$M$ Jytf* dW /j gMbU^U gJy -4 

. jilJuLlI 0 ^3 (j-® Ijl^o (JL>-o (j i^Slu Cl>liJJl JJ^ SjL)jJ 4J^ 

•t£Abli g$Ati si 4tU 6jl£) -5 

( jJj oj^LS ) 4l c- j ju^J, I j^jaIII du^ o ^5 j^IjJI jluJI ol>Jlj ijj-uljLil o^aII ixILJI BjLd^Jl 

^*k Iaa$a« (SjAM 4Ltll gfSA WaM g3*§i U jssSI 4Li si teaMril 4oilAAI aaaJI gg& -6 

( j--a^UA 1I J3JIII j j-»xj jJjjy ci^ JsjisLiJ ^JaS d>Ji»o lS^ JL>^JI ^S> dupo dJjj>jL) dlLdl oi 

(jmi4>t*tJil (JUyU Mil^ 4ky| J«d^» ij ya»?.mU 4*i>A&tl SuulMI 6fUI -7 

(jijjlll ->J jju ^ 5 ! Jlj^oJl d)JL>o (jl ^*a^Ijl«JII Jlj^oJl Jb j JsJ> J UJ^V. < - J -J- > ‘-? ^J- > ^V. 

^ ju s i JdiAyil mi -8 

F— B I L Sin 0 yu& 0 — j ^j^uaLI dLJi 

v : ^iMvi yM? gf^f s^kt djAkj! ~9 

4j jjL> 45jJ>^o 0j5 j (J jju\3 jLu jJjj (_ 5 jJ I ^j^xb UiJl I ^ JjlI I j jj*3 Cjj J->J I JJ&j 

V §^i)Jsi ^pM iakMvl) Q$ m&mM'l ‘vs&ki bs&teti sssMs -10 

Ijj-uIjLII i-Uj^SJl OjaII JaI3 c 1 jl>J L^ o Jaj dlljJ 5-lj-^Jl £>* J-)J^JJ 4_j^j^lJiAil 4 ->jIajJI 

BjjjJJ JjSlI cJLsuJI j 4jL>oLmJII d) . j . J Jsu*>^jLo <jSf . jitiQ= ^L#IhI ^kyiUll dh 9 §j uri§srA v t ^i|$JbS|l d|li| -11 

jA^3 = H ^L>. 0 J ( “1 ) 0 jjjU e_A^ajJl (J 4 j L >uL(x I I d). J.j jLAo oL>ol ( H"l) 

(JO uill j jjJu . II cJaUu . &j|4 uMi sj^a» <uy‘^( b§Mi = kj§£ gjj <uy|y| o^aII 4aM^u» -12 

joxj j US (j^suaJI jjAiJl J j-«_o 4_i3 ^jj) i_A^U=u aLLIU 5jjj oU?.» J>Li- ^*uLUAll 

jku,i j»^a4 ij*k y^i WUM JjANflU WAli §S§sSj^li |tji |(AM -13 

Sin0 = SinO = O 0 = 0° 

BLvj"il j (jbjLjujj jljjill j (jbujl-cui < ftill (jUjill (jj5u >± ' . ; . a - tjUiJ (JjL-u jJjil ^ljJj"il 

tfiliUI t>» jmS am 4t mW s^k si^idS ^1 d>|y| $*i Ms sMM si,^ gM 4 MjAS ojl>y -14 

U-o ^axoJJ aSj^oJI OjaJI ol>al 3 4 _j J^U 4->j-uU Amj$£ 0^3 jJjjb 0 jjIjJI Ulijj 

IjUyi slfattrff ) g^Uj^y ^mu JUMI & g^Alf si y>yj yw >tMu -15 
£*3 j ciuli 6 bi J r> yii) U^yjMy g^ (Alik 6 ^ ]9AAMu si -16 

aJIjjj s-Uul t-iU j 4- j ..'Sc 4jL> j ^o dJ.j.j jJjj u**u . gigJA fSMAljiW -17 
_ _ 4iXy s^A^A s^yjAS jky <U J^A| J|AA yi&t «J|Ua -18 

uJill (J jjL> u 3 BjJo jlol! Bj-iXyaJl uJill IojLao ^->jl3Jl J- ^ ->J I J ji Ja J ^*u3 4 jl>oL*JII 4_u*<5 laJI 4^3|jJl B^aJI Jljj 

4Ldf AljiS ^ s^MbUMI JUXI dbfil ^ Ua^m 4UH gSj 4Li si jUi IAI -19 

UlLJI UuUj-^SJl ojIX>wJI ^Jjb BjbJII ^jaJI 4_u*juJbIXUi 3^U jjUw dJ- . J I 

. jyil tfjfi ftbfiM M 4SjAiU XiMtl jtM ^ ftiiiAt ^MtoUU.1 JbAI UM ^ ^Ul ^M»Ui»ll o^Atl jMi X -20 

4IbU 1*jJ\ Jt03 sLvj'il 8 Jiilc, jIjaII 4^U BjaJI ULvJlj jljjU sLvj'ilj BJ-^JI CluU jdauLdU Lf -dslUUl JUdl 6^ 

jiAii iuU ( ya j3 i Sji ) w»iiy ^ ojSlsJ 0 sjMMbUa* si (aa^m J^aa WaM ^jaIajUa si g^f AI>*a -21 

.^ 5 jj|j jLall J^->a3 ^,*j^IjlAII JL>^oJI ol>Jl ^ 1 & j aSj-> J l ol>Jl oL>J^I Bj-iijLo 

AArjMttl s^Ma <yS>M jiiArtii»i]t aa(a fflXiiM J(m s^Ai s^a^m ftkfiy <%yy aa>mu gfjA^A UiAi IAS -22 

. 4- U * o I b Uxb oyu jjLu ^ ^JUJUj 4 jL>wrtJ I JjUjW (jjljJ^dJI (j*^ ■ 

dj^JI oljjj^j-w j ^Ij ‘LuUj-frS-ll 5 j5UI jUi BJd j r S>oU . ^iSAj^S} d>lA si djA^M M|Uk» A|A»| bj§j*B -23 



^•IjJI j^aiJ 
(4jjji BjU)J) 


Ou>jJloJI cjblfi ji i~S/\ juujdS ouu j ■ ciSpi flUUlii pbu) / 


imeoKHcfipU <UjuB\o>l» oiUJV ourijiU 


cbtiljH bm habAyo t\up\\ <iut^ Oi^iU 


. £» gti*i>i gUy>&§ gfMyJt UfoiaM J§ <yia ^Mi d£a$ -24 

jl IjjjJI jl j^juuIj ^IjjjMI 4^uiJ oI»jMI < j!p Jail>u ^aiu jUI Jl jLjJI oL>jI ij+ >S j ujS> £$jll jMjLJu U-^J^ 

srfeyjM y^gfeH J&Wsdi swt*skk: £A)j |9 ibfinAritfrii -25 

o j I j-> 4 jua dJM**>MI ju£ ojjaaII o jJiU! ililull d)M**>MI jjs> jUI jLuII ojjo Jiu9 jLjJJ o^L> jj5L j„g.>.U ^}\ jJI J^>ull jM 

^bIU# AM A&j&U y^lb^ ^Jjpsk^ fiAABtotki -26 

^Lallj JjLII J ^j>uull 4 jjj^SJI Sj^>MI jjJ5j tS«-U>MI ^jjLaI JuajbuJI j^-> ja j 220 ^^jtUI cJHI (jJl£ jji jjSL k - A ^ > 

jluJI ijJj £0 L*u5^ oujUuj j.,g.>JI J ji j ^ .jbbfau yi&iyi' $}&&skM ^ytijdii ^Jj^y -27 

jUij 2 -28 

dl.J.jj 4_>3 jJjju Mi jJjuj <i^LJI cJltl ^biij ^jJI (j^uflJI jjSu ^ dU Jjj oI>jMIj OJdJI OjLj ^ui?Uww JL>^ 


Lull jM 


( e ^a a tt H £* jif j$aU «$us > <7.100 42«tiS J$a* ajaj {$A£> (J$aU {j 4 au> 

( ^JjU>JI oJuJI J 4jjI j-> 4ilt — d)M-*>MI ^ojlilo J 4 jjI j-> 4iU? ) 4 ju® 4_*jj^iJI 4ilWI J Ja5 J^>j — s-lj^JI J 



wUM hjdk &i sfisSj &££» ^Uli uU>! 6>y ggSui U4*c jS^S «£ 

4ud>Mu9 ( jJL P ^^l jluJJ i^jLuo 5^ jlu jjj^ vjiuu ^pijJjMI cJill 3 

^ jLyi djMt ^mi ^ 

o jjIjJI 3 jLuJI j4J jajLj 4ujjJU ^dJ J jlyj 4Jli cJJLU ^IjJI oj>JI J^Luo ul> 

ga*a ^ >aUd A&a {Jj^s Qsy 

J , t j l ? ji «U >ji Jm tsuu jji> Vjl i_ < . i5 . U t j>* iu 

- 33 ” 

. iUwwtoUitia|>A6H y^&tl ij gM>tl ojiM ;9 l4i.wia -34 

L^j jUJ JJjJ V 4 juLuo yJ-Lu JJ jjJI UuS-t oujLlu 4ujjuuJI 4juUII j JJ jjJI Lj jb cJUjLlu 4ul>JI 4 juLII j)f 


^aaa<j>(| 4*tUII wilil -35 

Ajuu jII oIjj jjJI jJjuj ^mu Vj 4^aa>uII oIjj jjJI jjj^j ^ui jj jjJI ^0 Lj jb ou^Luj 4ul>JI 4 juUII 

AdMSkH} biilljbbteSli $ bJhskz^J -36 

<Lpa>j1\ oIjj juII jJj^j AjiJu jll oljj jjJI jJj*o-> JJ ljull U u S^g oujLuu 4jjauJI 4juUII 

jhSl b&aA® ^ <yj^) ^yy^l^ni 4eys^§ii yiMaijayii s^yi - 37 

4JLlxj S jjIjJI jjusu^ 4-JLJI oIjj jjJI olj ol jLjJI jjj-oj ciSHI ^JLULj jj juII HjLjj JjJ ijjjuuJI 4uJUII j- Lu 

bjkU j*m§ <£** y^U Ayy^A&H o>lall <ulUj| a*c -38 

o jjIjJI pujuj jLjJI juj Mi 4 u)LJI oIjj jjJI iil> 3 ljt> S ij-uS" j ^SL ^JLJLj jj jjJI ojLjj jIjjj 4ul>JI 4 juUII jl Uj 

3§,m >j 4My» jL&ll »4 m2i «£*a «aL» g|&y ojfo ij gai>tl aa>l A*c -39 

wlljjj ‘Lwj^JI io_jlill 4jJ5JI eU^UIl jjJUJOj 4.nJl»tlj ‘Lu. 'xl l (J^LmS jjjj ijJI JJ jj Jjfi 4jiy . jjjikll ’&$& {<> 

Jjiail 3 3^ 

MjA&il d^lall s^aa j<4& UAic ^ywwfeUa^ 4iU> yUM -40 

eJUL 4 uu^LjU 4iLt5 jy>J Lfjlc. o JJ u IJ JJLdL ^Jull Jjju$ jLjJI juj 4uu5uP 4 jjujL 4^ oji jJjj ujujj 

? g^j^S jj <umII jyaAa y^&» 4|^|-41 

j jLuU ^miu 9 4-o->3 jluJI r^-uaj j o jjljJD 4ulSJI idjLII Jiu9 ^JLJD 4 ujl > JI 4juUII L^Jl jLuo ji-ou9 cJu5-II 4 juUj j j Juu 4-jujJI jjJu Ju^ 

LfJL>lj jj juIL jj JjJI uuflj LjJ 4u^ul?LjJLo 4->j^ ^1 
? jA&ffi = ^'SdwM-t^ § (ssliMvl) 'jp ^il^lfi -42 

cJ-i5.I I j ^bos- oiLu : >,Jj 5.I I 3 — ^ui^Luil JL>uII 3 6j-^^ 4u^uJ?ljjLo 43li? J SJj ^s- 4ujj^ 5JI SiltJI Jj2>u : eJHI 3 

ifj ^ijJi o->ji ^ jx> . iy 4>» 4yi>^IS qU|I^! |^y -43 

uyyi jbuy ii ^|bi i^s^j <y^r ^ ^iii# ^sUr ^y» b^Jbyr-44 

ijjLII jl ^jUxj IjAj 4uo jMl 4^jljuU ‘Ljlud 4ulSJI iojLII j jSL l&Ju£j 4uu>JI 4udUII = 4 jjjujJI ‘buUll jjSL j-u jjl 4il> 3 4uM . 

ijS^j U jjS I jLjJI 8Jd> jjSL ^jJLJLj jS-4J U jJ^a I 



<Ut»jJb<>JI C5bl® J^S/S 


: cj\>jSi\ fuiiflUanJba) / >\ia\ 


jm*oi\a\ci»U dijuMuU oiUJV ourijiU U\ 


ibtAjH bm habAyo t\up\\ <iut^ Oi^iU 


X* AAAiU4 f**i Ui Qj&si «Wjflss«I! |! 4*&j UuUil iMd jAdOA Mjd jtM U&» difttj 4ui Wjlf m§\XXi -45 

4jlo bj jJ? oujLjlu 4jjL>JI 4juUI!j JJ jjJI *lo luoS^ oljLlu iLjjujJI 4 juUII Ujuj jJ*ai! JJ jj ^JLa J^juu ^ 4-wj^l *UjLflll ^ . Jsk^V 'i tl £ jdl 


.JJMI >mI( ^ 6 jl>y| ^ 4 tjU 4 ^y$ Q^| 4 f §U^f -46 

iwljjj o jjL>^J! ol jjJI £0 o jj_>^fl SiliJ! J 4-xjj^fl objjj5J)fL dJ jl£u o jjJI Ja>j 4j* jj ^j^f Jo objjjiJ^U 4j6 j->J! Siljal! 

. ULj ^Jl> J-^?JjJI jlfcj J UUj IjlIjLm 5 ijjLJJ J$lSuJ! jlfcj dDjJ ^-U3J J 4 j^Lu 

UUI ol jUI JJ^ = 0 J->J 1 JJ£ .kyjrfKl *li)Uk*» Mbifl ^|sw®r^Vfi 4 ^sS ®jj£i -47 

SiUxll ol IjjJI jjs- = ojoJ! jjs- UjjAS 4litaU fjs&ll £» £a$k\ 4m 6j£b -48 


.(jan’Sfcll ftUtill «UjJm 4<yUjJ&$ o>UtU UUUtfJM Ait jmS JSJw iUiUiUI *Xa& <UjliU ili> -49 
.(Am! (jMUjJ&l? jkWrf) {ilkri <UUI jmMmM jWji JjrfW faM&ft dUlSJri AJrfldJ) JstasSfJM Atfr -50 

^j^iJI jLuJI jjj^ Jiu9 4 -L^jJI a^jLao jbjj j j->L>JI j„g.>.ll jIjjj j ^^iSJI Jl^JI jIjja^ aLao^l j^aj U^J ( jl>- — Jj jSJ ouu 


4*11*111 §} ^}Jgidi £1 y^rljd 4^ Jh&feytfkii ta*y|i§M«i)i 4**! dj^U ikt —51 

o jjLJI 'jj 6j^ Jojll 4 ji 5 > o jj ^->-> j* \+!j$ 3juL^JI o jjJI ^->-> • ttM 

l^.U->j Uo Jj^^jJI j’Uaj j 0 J->JI objjjiJUl iuS jjsJI 43liaJI OjbjJ ? ftj| IjMl Ji ^ js^*yi^ r i SiKmst? Jfk^y —52 

^jj ijjLJI jjj j.,g.>JI j ji jj5I L>j^ Ij., 5-> 4-JUI o ijjJLJI j L^il> dl jJJ j LJL» lj„g-> j ^u>jII 5 jjLJI ^Jl jj5I Jjjuu j->L^J 

. yiyjilj^V 4^Jai Mil igfid \ 4ofci& ypAj^SbA} 4 b&J& -53 

Jj^jjJI JUaj ^Jl JLfljj^l ^ L,gj 5 . 0 J 4j\b 4 _w^LuJI iajljjJI j oLjjjJlSJ^I oLu 5 I ouuju 


. (i jUS U»UI %*e$i J ?M®§d 4mA -54 

■ (j^Uill 4ltt (J? jtMil jj<l <WtMll 4faS^i|l -55 

^j^SJI jUjJI jJj^ iUjliw Jaj j j-> 1>JI J.,g->.ll Jajj j ^j^I JL>^il Jaj^ ®^N*^I j ( jl> — 


iM>dt jlauiLt 4 ^yy ( s^ii» A# JjtaS J«tii US | gttU > *& Jxa^aS UiUAH <U«^i JmS -56 

Ju> JjU jjjju diUjJ Lujiu jUjJI j^j V 4Jl> ^ Ujlu jo> Joj^ jjuuu dUjJ jUjJI j^j L^J ^UVI J-ojjJI 4-Jl> 3 

.^vW, ^feyj ^pbn ai yaiyy -57 

4jjLu jl 4 juLsJI JJjJ Jj^l OJJ Jj 6 ^ JaA5 Jl>lj JjjJlSJI jJj^J ^jJjJlSJI J5 

/ > f o opi u 1 ^j->" jzi Ke = h(f ~ /o) 

. 4 *te faiUtil «^ia]| AAyi dAU>i iUi^all «y|>iSI^U ^aiafcH US>aJI 4 itiall -58 

‘L.gkftj jJiU 4Jylj ^ q Oj ^ » v K £ a ^ q) |jlj OjLj h yl CU.' V j K £ — h(^f ^ q) SJjLxIl i j4 

&> giiiSISI a>y mMI <0X4} % ~*x*u AAyiitA Jit iijiu $^0 taUi Ut -59 
"o) ^>K e <C 0 £j 5 u^ia$LJI Silt jj 5 I £> 3 ^ (p JJLoJI 3 Jlj 
if Lj*M Jj]f ^ Jbky U^i QUl^Wf 4 y jj&i fik >li ^ j^f ^ -60 

jiiU 4 juL*JI JJ jj jJ^I (Jjj^I sj- p^JI JJ Ul jiiU 4 juL*JI JJ jj J3I j^->*^l s-j^JI JJ jj J*$ 

IjJLaJI ^iaI JJLoJI 4 JIj j* iJ l£ \ t$j$\b <j$ . $^§^§J$SkA f ^ faAMi&d -61 

jiks&M £§d& (Jf -62 

mu ^msr. j^lf 4§kil §zkkM % Ummj jJi Jjjif ^all -f 

jJjU 4jjL*JI jj jj c5jl-^ jl u-$ jj5I OJJ 63 ^ 6 ^ J->l j ^jjjlSJI jjj->j 4J5-^j 03 -^ 3 ^ J^ 6 ^ 

< n ^- Uiu /_ < /\., 4u> 

yyy ^pi£ y£>&y ii ^ jynii) jje^ ^skuy 11 -&a 

LjjjjaJI jjia j)l du> (J 0 — f ) 63 ^ 6 ^ t i 3 ^ J->lj 63 ^ 3 ^ J^ 6 ^ 

,^Wf (jy JJ®N. $dy}mk ts&rMd. -U^ 

(/o ^ /* ) J,l Jaii5 lj->lj bjjjlSJI jj->j J>l 4 Ji5u^j J5 ^ 



n ... < n L1 

Cjl 9 U>- xJjLu 


i>^d5 0 jjaSJi j»Lo*^i ^0 j^Ujj j j> j ^ > 5 jjjuflJi j»Lo^i £0 j^Ujj 4j^ . i^s^y ii 11 —63 

. mmUI &jy|>Sf ^yUM^f >^U^f Qfj^ -64 

guglju^ jl ‘Ujuub ^^^LiiiiiJ 1 


OmIjJloII jjJL^ ^jbl® J&SlS 


^aj6Styiu)<^^jflSS^j^lS : cjtjjwt fuiiflU^nJba) / >\j^>\ 


imeoKHcfipU <UjuB\o>l» oiUJV ourijiU <l*d\ 


<bu\)U bm habAyo t\upb\ ^ijall duujj (Ujiti 


yi j uutM&f 4 j tyKQfiA ji ^J(S 8 -65 

4JL&JI 3 4iJuL>^ LgJ^Fj o^UUjJI Ifrajjb |»j^ ^^jJI ^ 5 jjJI jjaJI 3 SjjLjjIo LgJ^F 

obpjjjJl jjp 3 ijjLoto 4*aMMv ^ ^y§knM# 4d$dl -66 

.( bjiim j*£ igjii > jIjiMJ! (i ?*s*k> £* tfjtett 82 & jjjy! m# <j*H <uji2l -67 

‘Luj*$SJ\ SjaJI SjLj ^oj^xj objjjjjjJ! HjLj gbu+jj lji> 5 ijJjS LgJl jjjjjJ Jjj jiUuJI '6j$ dlJjj 

. 0 J>a*» tjA$ Ifii &jM ^UjafijM! JiS £J«J» 4 * Jif hjMI M$i iiii -68 

oljjJI oljjSul bjj 4ili? jl oLjj T J5j T uJI AjjS &y> J jj>JJ dUjj 

L^jbjSuo J*aiJ 5 jjuS SiliJ Jrinfcj ^Jabd ^ ai M Qlii 4d£d^| —69 



&!^»yf jfjisW> ( j U»ls# Ijjii *m 

iiifsiyi jam Qy^^yi 

oljill jIaju^FI J 4 objjjjjJI jiLuJI 0j5 uL> ^j^jJI OjboJI OjS jljjJ SI^jJI 3 objjjj-uJI JjAojbjj 4J^f 

lijjijaj J&» -72 

( ^~yN -|- ^Hs * '''gO 1^* ) ijj. >» «5l Jl jlc ij Is loJt Ap_jil «-lijL>l J»>V Aj'jf wJUjj 

. &iiiii djii jssS - j gay 4 jj* ja jiM! jiu&ii j) su*tfi *>» muis aaiui jm» -73 


4ilfcJlj ^ 5 ijjJI JJaIIj ^^JuSJI JJjJI ]aA> jjjIjaI 


.lAjUftydl y^l 

. tAMrfrJrtli ^Ufldl JfirUU y? 

objjjuJj 4_JU 4ilJ? Oajuuj jj-uiSl JIa j j-uluj ^lo J-uljjJ jiaiujj jl ijiuwl 



Ij 4 ^>Ujj^FI o^UUjJI ij$ dUj j 


d 6l|d -74 

QUij^y; -75 

^Lplo\ ^aL jj 


jl JLxoJU jjLu ii>v2JI 4^JdP oljjjjj (jjji 0 ^ I 4Ua*ii sw^'^i $ Aiwirt -76 

^UmJI ^loAJt JjIAJJI Jj^i? !>* 'iBjj .<Uhuhll y? jrfl&i Jl j«0Uf gUl ^rfjriS &S tji&djf —77 

wtj» ji sjbsji cp »j> j^j tj «§§»yf «a)uym j «uyi $& ^jiti m -78 

olijjSjrfiJi 2uj~, 4 ik.)f . JcUM 'j ( (iwilj^l jS jtfttl jl *&§ oj|>0 -79 

jUaiu^n 4JU>» CP 4 w 2» ( oljjjJ_jjjJI jmm Au>) JtfUjJI ie ij«> ij ^>jJL! . JlMH) Mil jjf {IjMliiGl ||ill gbMSi liJ^J 6 J§JaSs( —80 

. M ' > " " ( 23577 ) 

.)UiMlM» (ski^S ^lu gJjijMdV 92 2 Oiji -81 

O^Uliu 4 pJ^p y J^l ^jJl jjj 4-)jjU I, L ;.j.'.' L ;.- Jju ^atuflj oUjjJjjj oNJ Jl SljjJI ^JJi j 

■aN J^L u ^ J^lflj 4-t j^oj oljjjjjjjJI JJtP jjLSJj J^UjJI JujJ Uw 5JjJl> 




S s^j^sji jiuoJi ^ odU2i) . UMiU> j 4 «jni yyj wM i^jji sUJrft -82 

. I^jij^t Jfia&ili (JlJ.il! sU^I Mm -83 

jiliCJI 5_j3 hjiLuJIj -U Ji -'I ic j— i SjUjJ iJU o jl oJImj 

o jj^p 55U» J^UmIj ojuju> 4^il CtjSpJ iUjj. ghlilil Jl jlBaiil 4UI liM 4MB |Mi -84 

. «tiS Ji! ®!jil! <^iS -85 

= Am cp^ a ^l aJjUp w_u^> 5JLb Jl 4. U S. I I J ^puijjl Jj^Ci A^JljJI 4j_jjjJI JajjJI aJU» c-u » p 
4jj_jjJI yj 2 llj AjjJJI iajjJI 4iU» cp J4 jlhull OJA |iij <6 mII4wm 0 OljArfl -86 


14 / 


at ( X *N > oljiU lujjiJ! 4wjJI oiib : -87 


! aaaII yrf UMjUiii (AC} gC «§j*iy iujJI 4iU> t>» 


sljjjl J Up Jj5l 1 ^C ol^ill oli_jjJ_jjjJI JJPj 4p-jiU 4jMc U^pppj objJijpjJI JJtC ApjjjJI JajjJI 5JUa C.V 


b <uj$*i! iiU* <>o oljill jI^Arm! ,^4b Um^ j^S! ■ 


Eb 


MM! 4M)JI aIUa fcM&io M -88 

nucleon *"*' 

i?Lu jl jjju iyjJI 4JLt Lujj SIjjJLj jl>IjJI 1?Lu j) j£ iyjJI SJLt iwjju? o^F 

V jtimM X& UMuj j&tf IMu AftljJI >a*Abti >Uitf -89 

oljill jl jiijMl iujjjLo 3 l® ^jJIjJLj 3 jl (jj jj (j-teSJI jjaJI 3 L^^F 

v jAt£ = J/f oijrijy MM! iilfe jaui$*b -90 

JLp =iujJI 4Jlb b~j jlo j jiu?=,fcujJI Sili? ^jJIjJLj ^ ^ iajJI £ LIjl5 =5I^jJI 4-Ij 5 dUjj J> Jl>I j JjjjjJ t*J^F 


QmIjVoJI \9 ^)\sb\ QJuSSb I S ft : GsSynS fUllflU %filsO / }\a£>\ 


imeoKHcfipU <UjuB\o>l» oiUJV ourijiU 


cbtiljH bm habAyo t\upb\ <iut^ 


jtfUaif <u$jl J*si U«u gWaiJJI j&mM <vm&I jmUaII iw^il J*m jb&btitl <fj# (mu -91 

jMawwjl (j/l (jiiMUjtf 

I Ijl jjlLjI jjS\ bjjl\ 3$ ID b~jjio 4jo9 jljjJ3 .^Jj5JI Ujjip JjJj ^5J : 4juiL»JI 

I jl Jibuti jj 5I ^Jwsu^iujJI 4J>ID b~j ^jj 4jj 9 Jlflj jjJuSJ! I&jj^ Jj Jjib ^5 J : 4JLwuJI j*j>LbJI 
c Uju 5U i«j5UI SJSl*jl 4 jjI i^xJI SJLtJI jjjj} UeJ ■ajS^I Ml MMfcigjjttAil 4k^Ji -92 

(«Uwiti (^i f^ys iSUS ^l>d>twM» bj^m <wjlja»§ 4*^0 *iUi g»i«Jdt j*«m -93 

4ljt& 4Jlt gjjjj j»j,Jj.,gJl JjjSjJ Jj>Jj J j.,gJ I 4 j ol>Ujjl OjJi> 

y^f 4 £mM &I$*H U^l 

^5 jDI JJaJI Jib j oLjjjjjjJI JJ£ Jib9 Jjjjjj 2 £0 Jjjjjj2 Jj Jj5jj ^ 

.^|^y| QkU|f jU^f && ^ yeLfljJI 

jjJU olj^l jl) <Lm oli iJ JiJ)fl jJj>J oULi)fl 4^U> ^Jsuw <- I.T.^-i ijfl jjj 5 jjjl OJJtC jl US 



94 
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j* JS yyc 



*3ev? i* 
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-1 


ciW ij <uy UJi ittlifl &j*M jIm$ §i >*au 

i>UI JL>jJI bjb> jjj 5jjIjJI — oliDI jj^ — ^fcuDI 4_>Lw — ^^-jjDljJiy JL>vDI &jo 

: 4bS|4 4AMr g^hkM 

( j*jjDLu4I JI>jJI b jbJ>j ^fcuDI i>L*j 4 j*j4 jjj 4jj!jJ! — ^fcuD! 4->L^ — JI>jJI sjo 

35 j->JI <U j*j — J^jil JjD — JL>jJI Sjo : 4rfjaAriWy) 4 MUjAbM| "3 

( cJiDI J>lj 45 j-> ) jl^sib jl 8Jbj : yU^I jjpriftll jkwJl dlftfil -4 

^s«y^f ><M& <j 1 1 j £ u^k ^y$ -5 

<L>UI JLxaJI Jjj 4jjIjJI — 4jj1jJI 4S^j^JI — ^j^u^Luull JLxaJI — ^fcuuJI 4->Lw — oliDI JJ^ 

: (Jf kuM ^pU gljJljil )9^r -6 

jluJI sbolj JL>vDI bjbb- jLDI 5 jo — ^j^uDLlxIl JLxDI 5jo — ^fcuDI 4_>Lw — oliDI jj^ 

4pj^JI obolj JUDI 6^ 4 jjIjJI - ^oma^JI 4jl>wm> — ^^UDI JL>DI Sjl 5 : iyU yhS &p|| -7 

jLjJI ol>j'lj JL>vDI tjb> jju 4jjIjJI — jbjJI ojk5 — ^^-yutbill JL>DI oji 5 : j UririJ la^y -8 

olll J->Ij iujjJI HjU — oDI gb&A 4->L^0 — oliDI JJ£ — c_i.ll I JjD* yp^il&yi) ksSviyi) -9 

Jjj 4iU1 — 4 jID JJl^j oDI j»->-> — c_i.ll I J->lj JjJl>JI oD J^>j I y J ^ Is^ea^v fi ksSviyi) ^Jss^kl^f -10 

4jjliill — ( j.,g-WI ) jLuJI 5 jo :^^yi) InldLiil $ hA§Mk} hjAM} -11 
^jIDI ol>JI — jLjJI jj jj : kJkkikM -12 

cJj5ll 4 ju*> — jLDI JJ jj : ikdkM ®d§0fc$M} ^k^yyvii -13 

cJj5.1 I 4juj — cJJLDLl ^IjJI o>JI J^Laj i AAj^d -14 

^IDI o>JI J-oLxj — Jlxijl jLDI sjo : ^Mvi) ^Jr $d*$g&$A*§ *>&&*&*&&£} ’i 4i&l|) -15 

JUDI jug->Jl jji — c_jj5i I 4 juj : bAsstwi^ti {jr ^y^yievii ^yitelii -16 


QmIjVoJI jjJLf QwxS&Szjsxnj^^jpbS^jfrlS : G 3 \)Jb\ ^XlllflU / 5\i^\ 


imeoKHcfipU <UjuB\o>l» oiUJV ourijiU 


cbtiljH bm habAyo &U*o)\ otiaU <iut^ <u<)j\j 



. 4kid ®lj*y ^*«Lato» ^jlk4i3 i£§§d JtUfi £IUfr2-l 

^uj\b^Jj\ O^UUu 4 jJi>4 3 j ->1 j 3 t? i^b L ,g - ijJ . ,gJ Jaj ^jIxpj 4j*jb ObjjJJ^J OMj ^fcu ±JJJU dJjj 

fjjj I 4Jlx£ j J^JLjlU JtlflJ OjJl>j it j^oj ob JJt jjlSbj J^lfljJI JjJj Uu 0 JuJu> 

. t^jUayui <>» yyy^sy-2 

. LgJig j**>j j»jjjl IjjjJI iajjb j»jjxpju ^jJI objjJjjjJI JJju Lfjlg 5 jj g LUuJI Jju dUj j 

w D20 JjajJI 5-Ulj Ou$l ijJsJI Jio 0 * 0 j j Ju j 4JJ5 olj SjLj L^-ojUjuu objjJjjjJI it >J j c ijjjjJI O^ltblf 
jLfcdu^l 4_Ji^t oLjjjjjjjJI it jLuis^ 0 * oujLXo jjit ^Ijl>jLjLj J^JLuII JtUU! it j**u U5 

. Ifj ^5 ->jJU Jjjw o-*^ 

. o^W^I t£J|J <-ali*2-3 

Op jj 5! LfllJ5 iajjl £juu ^ JJ^J! ^Ujj^I Ujj obu> j 0 jj->^ i^lt jlfcuj j->5l BljJ 03 ^-^ S jj Ju j 4jjjI J->JJ UjJit OJl>j 

.A ( jJu5JI jjjJI jbjjl ^0 jIjjj o^jJ 5 JSJ iajjJJI iyjJI 4Jlt? 

ij^j^l 5 jl j-> 4 j* jj odlxu U^> ijjbj^SJI jibuJI k-JLauJ! 0 * 1 j-> 0 jjj 5^ i* ^j^fl i 03 ^ 6 ^ <• o jjl>J j 

3 j\ j->il J^bjJI c533^ rUjj^l <; L>JUt 4jiiW1 ol>- jjJI 0 ^^ 


dx^\ ji^- «Uu»\ 

n 

d^\ 6U)\D\ 

• 


2 l 5 2 U (J\ ™U j»jy'jjy' d*i j»-iaa«u 

2 HPb<J\ 2 gf Pb yil (Jjauj ^1 

i2 

S 

C t^l^gC CfcW f'Wion 

(jjJI AjjIj (JjSj 

^nimlil 


Cuyiil ^ulaH ^%C 4^J 

>wui «y>M 

A»>d* 



jJM ^S^r* ji§ ySfSWS ii -5 

Jj?c-4 iilio lIjL^JL^uO (JjLoj £y£. _ ) 7^^ 

SjJJl S Jj?e-0 lIjUL^uO ^^Lc. i_jULuj ^jS. JwC_t- 

|*si^k4 -6 

( ^uLjcj ^ JJI ) SjJUlI ^aj?cil ( <LtLaJ! ^J?ej 

.■Nihil jUyf ii ^yuyi 4k^ii -7 

jLUl j^j dljJ jj^UJ J 3 JWI J^ 3 y ^ i 5 j3jJI o^ J 3 ^fl ^Jl&j Jl i 

jLuJI j^j dUjJ J -w?3 J jjjIjJI j>Jj : 5 ^3 jJI 0^ i Ul 


^jAaj ^0 L $ J ? ju SIjjJI Jy>b oUjiSjjjJI J^Uj (jA 41i^hif b$A -8 

tjjjjjjJlj jjjj tjjSbj l^Jl ouwJI ‘Lo o JI ^Ip o«jjt_i —1 : yUttLdk 1^4 

8 OljjjJbjjjJI ijju ijjSJ Lfjl OUUuJI Jjll —2 


<y§^n tfhll <m»^|-9 

^)0a^)C.I ^9 i-Q^jjoLAH iiUail (jAx^a-<j nar" — 1 

. ijjj V I CjI jyc±£- ,\v\-*S\ j <jj-Lajl Cjj^_i1I ^£~Si ~ 3 . isliail jm" — 2 


<Ut»jJb<>JI C5bl® j^S/S 


p»j6S(i)>w)zg)\jp&Sz£S*-lS fmiS\ %nbu> / >Ut\ 


yuus- c oJJ o)Id oiUll <>u»\}jA\ <uu\)l\ o^al\ dsMyo £U»al\ e»»iaJ\ cfitu^j 4)<*j\j 


oiiubUabl (3b>cb\ ojjjd 

toUubUib\ <fi9ltt\ 

Ai)\fil>\ AV q 

Sa^ j Jjjikj C5 Hi| JU*a 1| L pkk AAC- 
. ^ A ipAC- JS-uIu pJawjJ! pA AjL^LuxaII 

La Wl^a <jjaau pill JL^aII L pk^ AAC- 
. ^ A iJ-AC- JLuu A Au^Iula 

uLjjuii 


AjJJfr 

AjlaSJI 

T 

Wb j*JI 


4jj!j 


^Jouill 4 aLuu-a jJlLs ljLuIIj jJlIII 


uyfeiHd^vM 

(o*^) 

o>\i^\ e)ydJ>\ 

(jjipl ) 

jii^\ i>*b\ 

(j^LLAI ) 

Oj|\fib\ &>>q 

Jail jl jij 

Aillall Pa f pa> Jjau 

Aj<j*t AiUa ^pi Ajjj^SJI 

5iUa3l (> f Ja. J>sj 
a < < A^Ua ^J| A << « <1 

(jiajiJI 

pui 1 a poj JaLlLaII lu^Jl 

^1p S Jd>xll A-ujuLLjlaJI d jill 

pLj^-S jlu Aj J-AJ JjlaluAA t aIa 
w A Apfll *• A JiAA ^ pljjAll Jdli 

SjjJ^ail w - "j^ 1 « » tliAl\ 

Aok* ^All IAjuaII 

AiUall Jid 

Aj^jiUjaII AjVVI 


l>hVud.VI 

_l—|- - 


m§ ( 



jwyii 

| 

r^n 

(jllla /LiSc. (_i ijil# <_J2 

cs p -2 J'Jit -1 

JjlalutA u&1a - (j jS ^jAjfat ii.A 

c4 

JJaluiA uaIa -{jj$ ^jjula iULa 
pa plluijfl - pj^jja-A pUiK 

ljaSjaII 

^2 N 2 ^2 /l 

^ “ h 

k 

x =|B//1JV sin 0 

£ = Ni4B<w sin 6 

£ — I R 

(jp\j&l\ 



( duiu)dUsb\ ) 0 &\\b&\ 0(^\ 

jLul] J-aL^ diuu Sjjj-aJ) 

( dLuui)dUsb\ ) ddyLJ\ o<^)\ 

4 jjLj$£ <jaAi p- SjjJ-AI 

djylfib\ dA>A 

II 

go 

5' 

F = BVq sinO 


jljAl ®U3lj Ljki. ^ AjjI 1 jJI 

APpuJl dl^j) j Jl^ll Ja ipSai pjj AjjIjII 

0 

J#W #Uj 1 ^ 

JSpl jaJ A£j*l\ p' 

Sp2il dLaJI 

csi^ 1 ' 4 p^' 

pbjV! AjjjHI AjluiVI cJIpJI — jUldll 4-uiLui 



Any h Aiju\j aSySjo ocyi 


Amite- dayoU Cldy^dD ot*3 


8jiU\. jjuiu!b\ )VuU olf \ <| P- )Vu 


oj»U\i jnkdbl )UiU pqtoo P j\u 


jJy ^1 * J«ju 


jLull S^iui (jluafij - ipjlAll 4iaaJ 
AjAa. c_jla ^Ipl jl (jjulaULd aLjuI 
1 Ag Jaaj pa pUlall aLuI 


jLull d A-ui SaLJ — dpi All cJfc^l Ala^J 

AjA^. CpS JIaAI j| j njU\ \i a LJJpJ 
1 a$ .Laju /pa pULall ujjjAj 


I3))j> 


sJajj jLull dAui paiaLj — 
^UiLall ^jjjIaHI ppa paj djpui AjjA^ — 


( jlull jjp ) jlull J-aj pku 


6 jM 


Ou>jJloJI g^jWl CSbi© j£"l/l 


^aj6Styiu)<^^jflSS^J^l\ :&\)mS fiiUSS\ (ynisJO / >UiS-\ 



imeoKHcfipU <UjuB\o>l» oiUJV ourijiU 


cbtiljH bm habAyo fcUvoJ\ otiaU <iut^ oi^iU 




Aj^jI A-ajliLaj < BiKn 


AiajI A_ajliLaj <Mb 


jjliaj^a chjlu>()\ uUnqVfiD 




— ■* 1 1 

R 

W) 







i)J J &W 


SjjJ jLlSl ^gXuU 


ob^AJ JJ^' Cjr® 


0 =-tt /2 OR 90° 


0 =+tt /2 OR 90° 


0=0 (j\ S^tj Ajdj^i 




run 


^■n 



i n - 



Vr 


#*((>& 


- 



tPW 


sin( wt) 

t t = i m sin( cot) 


sin( ot - jt/2) 


F t = V m sin( (ot + jt/2) 


Ajjbua 


i t = i m sin( (ot) 


it = i m sin( (ot ) 



jbiJI AJjIx* 


*r = 4 : = 


6 t)C 27 r/ C 


X, =(oL 


R= p -± 

A 


JUjUult Ojjtf 


JJJaI I 6\<aW \q y\\\ AjuIa^JI 
AJ^Ia JJjIaII jLu]| 


jjja! uaUI) 1 $j, 


l^laSL 'LujqSI] Ailkll Jjaj A-ajlUl 
j tj\ t$J (jjulj AjjI^ AiUa yl\ 


cajysu)\ 


i 

4 x c 

jF 

4 

t X L 

4 

L R 

jy \ ^ 





jji /• 


■* 

5>jb j* V 



»ju> jVu 

AajIL» SjjU jv? 

J*£ 

J*£ 

(j/ibW* 

JJr 

J*£ 


jj£jola1\ jLlUI 


** * w *r 1 1 

SjJlLa 4-ajULa 

AUjU 4-4jULa 

jjjIaJ! jLuit 


. 4jj^» SiUall JjaJ V 

p»A A_u^£ AiUa ^jl\ 

AjjI^ AiUalj Jjaj V 

Aj^uLUiua Aj&Ua ^Jl (j£^J 

AjjIp* Ajjj^III AiUall Jjaj 

A^jlLaiL AilLIj 

jj 

il\ Luj^l AiUall Oj^j 

(jk A-u iulaUx aII AiUall Oj^j 

uaIaII ^ * aijJiLjla]) 

La] tilLJ! uaJj 

^asit ciaJi piiiv 

6l^%» 


<iu)jloJI )ijs gjfjlxM ciul® ouu j z^^jpSS jfr : ej^pl flUUlU pbu) / 





imeoKHcfipU <UjuB\o>l» oiUJV ourijiU 


cbtiljH bm habAyo t\upb\ ^aaJl duu<)j Oi^iU 


)nuub\)\u)\ 


upbl )\u)\ 


C-uIj jIjj jA 


JjJLA <jtj SjjJ V AAIaj) jJlL jUj jA 

SjjaII )Jua l^jLujj AjAui jl^La 







LjbjUaj 




AjlI^ Jj-uaaJI jJLuXa 


AiUalj (jk J -1£2 (jjJ S-Lju LjliluLAl 4 Jaj <j£aj V 


4jjjauj 4_1 aj (J^aj 


j 


^ *<<s."\\ ^j^AJ V Cljlj ±fcl\ 


jl 4 J^aj 




AiiJ^J (j^AJ V 




l±^ jSt JaIuIaII jLu]L JaJU 


liA J&\ JJjloJI jLuJL Ja3 U 


— 

1 


L-iU 




JJjloij jtall Jjjjj 



K 


(L. r J 

-^TETT 1 - 


o»}\ »p <w <1»\ »*lt 

«Md 

<j»|H »p CW rf\ »*)\ 

*r > *,. 

x. 

A'r < X,. 

> V,, 


V r < V,. 

jjlall ^ jLull jIUj .tyaJl 

jj]a]t jUl! Jjfili 

jjJai) (Ji jLni) J& 

(p = — n /2 

^ M <p = 0 

<P = + 7T/2 


gtijll tjdU j (#dj £44* <UU j 



^ulSJI S^jUaU *uj$ jil jjUj Z= R jli JDjjj X|_= Xc —1 

U jjS\ j jSJ jLuJI SjJo —2 

Vt = Vr s^jUii j^> yfjLu s jjijJi j j . ,g - > . i i Vl= Vc —3 

4>= o jjWi j jUflAo jIajJIj j . ,g _ > . n —4 


f = 


Wig ^ JJji 


6 oMjsM £>luu^ 


otysN #\ 

ahp^A diui »\^b\ 


(12 ev ) <> JSlj ( 4 ev) c> jjSI 

(4 ev ) c> JSIj ( 0 ev) c> jjSI 

UjjSj ( jA*-a ) j»JxL» 


<iu)jloJI )ijs cibl® jfc"\/\ jmuoJiJ^ ouu j z^^jpSS jfr : ej^pl flUUlU pbu) / 



imeoKHcfipU <UjuB\o>l» oiUJV oUiljiU 


cbtiljH ojvnJ\ daMp t\upb\ otjdd\ tAiudJ Oi^iU 


iii y \ 

u\^>(^>\ o\uu\ 

dJjp(^)\ >\^b\ 


UAili — d-L4 


Aa^ — ^ 

A^l1a\ 

LjUjJJ^iytl Uj> 

LjUjjIlSVb Uj}^ ^jAaa 

LjUjjj£JVLi Uj> *jldA 

^jUaj 

Aijiil djj^ A^hjj Alf' 

SpJt CjUjjj^iVi (j* 

AjJUJI ljIajJ ±£* 

LaLdj ljUjjj£JV1 

J^lla a]1 jSUa1\ 4 ajJ 

LjUjjj£JVU Ljj^ 

AjjLuC'VI Sjl^pJt 

^gUaj 

AijiJI A^ljJ Alf. 

(12 ev ) o-a J5lj ( 4 ev) o-® 

(4 ev ) c> Jilj ( 0 ev) <> jdSI 

Ljj5j ( jLt a ) f i*ia 

Eg 4ilia 

(j\ AajJ] Sjjj^ Jlaj IgJdjj Aaj15a]| 

Aluaj^j ^lu^j <jl JJj jg <rOn A_iiua]j SjIaII 

j-u^ Jiuu 4-4 jULdJ) 

4-AjUL^t j) Jjj 

■ Je. 

- 

— CjUjjH£JVI 

SpJt ljUjjjHVI 

jliBI £&1U 


JJi 

|4a $ja£ Sjflj 

ijaJI JJC 

\Aijiil Sjip. ^ 

~ 

L-u|^uJ| UJ^ Ajjl*-ll ^Ij-all 

Ljjjill di£j Aluall Ajljua LjUjjalll 
n ljUjjoSJVI dA^J <j£aj Cu^ 

|j| - 5^ ^J-u2JJ <jC- <Uj£, uu 

Ja J15j AJjUJI J|ja]| ^ 

AaIc- Sjj^j I^jajUa 

^2 3jOO^ 3jJ-u4J Jflj 

L-ujjjjJI Ailual AyTn Cj^LusjaII dUuil 

jLu^L (j^AJ (ilii (JA jo£|j . I4JI 

AajUja jam j A-ual^ AiLtjlaj 

LjjHaAil dUJVI CjMuajAil dUuil 

AjIuiaII <—j>L^ja]| d Llui) ^.iAAuaJ (ill j]j 
t“'j Jllai ^ 

Cj|)laij ^ Jjaj jjJj v 

Ai£Jj A^jVidll Aa^uaII C£IaIa ja£ja 
(— jjjjAuij ciu^ IgJatuu 

L-ujjjjJI j j| - jUHS IgJAjUiA 

jLull AajUaII JjJj Ciljlail fjk 

^jc, CiUul^La 

Jjaj 


( P) uV<^»\ &<$\ cu> <W>^>\ duu ojdb 

( N) u}W\ 2<$\ cud ( 1 vd^]d\ duu oftb 

AjjIaaII 4 - 2 LJ 

l_j yti 

CjIjjjjSJI 

A-ul^VI A Wiitll LJ^U gjj 

<Ll£l4 ^ 

\ A^jU 

AjjLuJI 

ujjjj 5 B 

33AS 

AjjLuJI SjlLS JII 4 

«*» 


L- 1 j 1 jAS 1 LjJjJ J^ISj 


Aj^ia V 

SjJ 


aJ^Ixj-4 

Ajjj 4 ^ AJlaJ) 

ALSlall JJfr = ujfijll JJfr N a 

Nd + rii + Pi 

AaJLall J JC- = SjaJl Ciljjjj^VI JJfr Nd 

4 W^iti Cj^Lal^ 

t Si > 

,-**■ ' ^ 'H 

r Si C } B ( ) Si f 



_ i. si 

Si :i /Xs|: S ■ • 

4* S i V 



(E) IjjjL dj&LM 

(B) ^ky.jl! SjjU' SJfrUil 

(C) uAA 3 ^' ^ 5^4^' 

<JA 1 £aaJ Ji| 

lajIjau A-LuU ^iC'l 

jLuil dUJl jjAj ^uilj dlaJl 

^^Ja-uaVI 

IIami j£Vlj AAaSj 

LAjjjAJ A-LUU J£| 

JSIj AajISa jj£I 

C , E J ualKa £ji (jA IajIj 

B,E<> k*u. jjSV) 

B E Jit (_u!jm Aauu 


.1 

0 

*> 

1 




QiUjioll )*j& £^)\aS\ jfrS/S 

:c »\jrnS (wsft\ dnisn / >U s\ 


jm*oi\a\ci»U dijuMub oiUJV ourijiU U\ 


cbtiljH bm habAyo t\upb\ <iut^ Oi^iU 


<j 6 -<*)t>\ cu> dp<>» diui 


u)U\ cub dvo^u duu dli}Vfib\ d>-9 


j^ajc- Ljjp 4J- 4 4 - 4 ^ A-i»uuj AjAj Jj-aj .4 Aoui 5 jjL 

Jla jfllblll ^yj^G 


Ljjjj ^j -4 Aids Aj«uuj AjAj J^a j -4 A-lui SjjL 
JI4 j^c- 




* Si * 

,--*-> q£"-‘--, 

* Si : B Si * 

. > .* . 

4 si ? 


.j^l <> Si B SjjL 


- si v 


* Si As Si * 

* m • 

* * 

* Si * 


lJUJI Si As SjjL 



4 jjli 


A-aJLa 




S^pJl CiUjjjSJVI 


LjU^uJi J J»S> J^JU j _yGl L_! jlilii AixujIjJ Jj&IL jlull (jV 


AJLGi S jaJj Akuiljj JllL 


^yjLj^SJi JU-aII alajl ljjSoII A^pJ AyTn jLuIi jj-aj 

ju^ii di^ji s^Ji ujUjjj£jyi j i^-ibb iijioii 


dlajl q*&£> SjaJI LjUjjailVI A£j^J AyTn jU 

jb^i 6 bjj ^ i$Abb iijiAl | 4 i ju^ii 

!V yitjjfSil 


((jjaiZxl] jLajVt) Lr u&xl\ dbJVl Jausjj (^,-aUSfl jU; 


AjjUfljH L-iaj-GI L-Ja&]lj J jjlSil 45! AJtuJI SjjLII 




.l£a JjjS JaAuu jjj 


>V 1 &IajVI Jj^jj 


45! AJLuGI SjjlGi 

5 jSM ^ A^j^l Sj^LI! 


AJjILaH A_^j 


Cuiu 4 


N3 


^ ! 

* 1 


csM’yl' p»»jN 


SjjLIj cjjajIIj A-dLudl SjjiGI ljU jjHilVl 

4 JJJ (JjjLaHI Jab (jC- l±JU • 



EjjlJI ^ ujjflillj A-dLuJI SjjlJI ^ ljUjjjSJVI jS-iG 
4JJJ (jjjLajJ) Jab dlajL Ajaj-a]! 


O^jb- 

CXaSjG&M 


^jUJI sIajI (j-aj ^ 

3 









oa Ja*» ^(uui 




>v^ jdE^-\ 




ai^jS' a>jUi> 


lljj JAJ V 


J^ 2 


t ^ jS\ qJ? jivi 


off £lji« 


on 


OAxJjjS^ 


(tdbipV ) &uV*N dl 

( M>» ) duUi)\ dlio<d\ 


“^) 

1^. 

^!!Ua«aVI a>j 

L-^1 

6jGa11 j 

JJjIaII jUII 

SjjWI (jk 

Cj|j)jlL CjvIj 


LjjjjlJI JJf' 


JaftS ^joi^C. j! JafiS 



AirtjloJI jj Jl> cjtjUM J &~\/S 


pmj6S<i}>wj<g)U3b\zgS*-l\ C3\)mS fUllflU ^oJbU) / 



imeoKHcfipU <UjuB\o>l» oiUJV ourijiU 


cbtiljH bm habAyo t\up\\ <iut^ Oi^iU 


ouliH 5 e)wijjJb\ ug»U\ uumulwU dupcu 6m oiVft 


P-N-P £<*jJ\ UUD )<^JLU>p\|J 

N-P-N £$iW CUD l<*jjjjp\p 


A_i 

A-llLuJ 

Cj&Ljj 


1 

/ PN1* 
Otf^U 1 

““Or 

^^Ua^aVl d>j 

wtl 



S^C.1511 cLlC-LlSI a 


ui social t> 




£A*Uj o*«UUI iA* 
jLwJI oUil 


j _j£JI 


( oAtttil > 4*itf I it it nill «ii)UU 


.SjLaII Jaajj ^J| AaxuiSj V d^UIl QA j*-ual Sjill jjjC-I 

0 U || tt 

Otpm U(^- 

Ujj^WI O&iSl - 

( ^U^hjA Al£ qa Oj&lI ^jjl\ AaaIs-iIIj Ejill Aaui A^jIsaII jr JjaL oj-uiajL jr Jjaj ljAjju — 

(jA^Vl 41 ISI ^gk ApjjAll Ayifr^lfl JjL) LjU JJ j£i V j 


:u&uu£lj ujAHI AJLSj Uli AjluiI Aa^jj ^Aj AaIaC- Aajaj AaJjaj <jAJ — 

Jjjjjl — lg-uaju — tfrGaau jlftj — 

jjJj AaiLuj ljUjjI£JL Ajata-a Ajaja AjLa£ SjjLufl SIjj <ja (Jj£jj S;ilt jja£ 1 - 


^ ~ ~ 7 

.(jaauJI i\jjl\ Jj& uljjjj^VI (jljjJ 4-ui <GV £ jjASlj i_ij3u 

m 

| f jaj £a ^Ijjj o) <-aaj SjiU JaIaJI ij-aaJIS f y^l\ CjUajI ^luaj : ^ j.aIH 

f jJall aUiuuSl S ji3l Ai ^ ^aiasLA 


f jJail £JUj 


OlUllCJl &M}Ai)l 
• 

( Aja j-a 6 jjfcUa) Ajj ^Jc- f yl all cijP * 

AjjaJL iilSjj A^j^i) 3 jAlSall 

uLk il (> f ^.unkui AjjfS ^1*^1) 

ljL^j^]| iil jlui dluu ^11) jjJI j]| ljL^ ja ^ 

AjAUIa ljLaj^j^ (J-a p j-uall jjuC-I 

(ji«all ^ 




qm^jVoJI ejblfi j^S/S 

: c»^ ^QJUfl}\ (VnisJO / )\j^\ 



yui^feiUlW . ioll cl>y i\ 6 >Id <^\j]\ <ju>\)j)\ dyttM dLsu\)U opiiH dbt>-V fcUwM otisU caumij ai<*i\S 

iihtil <ibj>lll Spslji 

Mwlfflldjj&JI 

i %si\A AjuiVI CAjuj) <j! Lmj 

( jj£ jA j SjJ uiLla ) JHa 

.".!•,•»■ an qjj jjLaii ^IxmVI cf- ^jUii i fljhti 
CjUjj) t Ajjg OJ^L SjL^I JaIj ijj+Al) 



cuiwwl 6liV0 

(Jib 6 Li6)B 


.( ljL*£ | ljUjjjS (jA (jj£L ^uall — 1 

^ ( 4.Luulal *• a jjfl<tl cjUj^i) 1 4 1 ^yoil AiUajj) ^LpUluiVI AiUal) — 1 


£j*ualj Aa^ui AjjU Aa^uli ljUjjjaII — 2 

jj Ljliaj 5jj-ua ( j]£> UJ^ J j A J\ ja 1ul4 Jj-ui Jiuu (j-alaj Vj 


Cu^ jjJa jj^-LSI jjjUSI Sjill AJoujIjj (Jjj^aII l)^ a J — 3 

(jjjjS j! 4 -a^ ^ujoj l^uax4 ,jC- Aiuaftlaj AjuUiLa ljLuXu 


( dJJp j-4 bjia l-u jjIHj ( ^yjii ) AjSUa <jjjja 3I ^Jaau 

. SIaIula A^hjj ^jj (j^Aj jliL» yua\ ^ u, »j gAll^iaUa — 2 


jIaii ujj^v 

. dJJjj J-4 Ljjia ^u*il nl (jjj ja]| AiUa 


JJjj j-4 Ljjia VTi (4-i^pJI AjSIL^ojjjaI I 4ul£j| A^Uall — 3 

E = hf h = (6.626xl0 -34 ) j. s 


. jjjjaII 

Culj ^AxjUJ AiUa fpJ A-iuull — 


r n = r ! n 2 = r B n 2 jjj jlaa - a.v.t ciUc.Ux« Cj1;IjjJI jl 

Uf (-iluaji 

r 4 = 16r B 

jlXa jiad lXuOj Jl# 16 2^1)^ jlAoll jlaS lXuOj 

r 3 = 9r B 

1 Jlial ^uu Cilliiit jlaS 1 t|4 

r 2 = 4r B 

<al Jjj! jliaJI jLa ( 

duu]\ • dbti|Q 



f JJjj — 1 

K e AiUa —2 

E OjjjaII 

Vcut z±&3\ 

v ujj^Vl 

A. 


d«lui _ 1 

AiadluJI CjUjjja]) ~2 

LjUjjiSJVl “3 

jUll 5-1^ -4 


-6 


. p\Mxi» 


H cqjybJ\ »p juu m£> oqj&Ql asVJbq j£d) uw; \i\» 


4jZx1\ JJjj ^a jj£) JJjj 

/o</ jl iNk * 

AjjsJI JJjj JJjj 

/ 0 — / j' ^0 = ^ 

AjjaJt JJjj ^j-a J5| f^uait JJjj 

/o>/ j' A 0 < -A 

d^Juq ugjtiJIj&b 

d&uUgwjWljpjj 

dgjWUljpJjU 

JiuiJI AJlJ^ j^l ji]| 4iUa jV 

JidJt AS | j = ^jj ijill Al\la 

0 = E 

Jjuil! AJIj ^jjj^l AfiUa ^jV 

0 > E 


dixiDAjM **o\i a)\ 


dflu^\pDUs)\ 


diiVfib\ 


jUxuuVl 




^UDVI 


j\ )JUjm) 1 \ \aXam GJtOo c)}SuuaM 


' j£t 


20 <>• 


20 


c£;jJ' :>J«M 


120 j 4 


40 £>* 


40 Jil 


ejSft ajaM 


1 C> 


1 C> 


= 1 


T* 8 *-*** 


d^IuLA JJ& 


dj&LuiA 




jSikwVS 






6JJ3 Cu3 


fcJjU 4^3 jM 05^ ““ 

a 


QmIjVoJI jjJI* £Jbl£) J^S/S QwxS&Szjsxnj^^jpbS^jfrlS : zsSynS fUllflll %filsO / 


imeoKHcfipU <UjuB\o>l» oiUJV ourijiU 


cbtiljH bm habAyo &U*o)\ otiaU <iut^ oi^iU 


y Ub- o»m\ 

P Imi 6iun>V 

4 

~ 0 C otajuu^ 
L ' • 

6i } m 06-5 

+ Je v j*>« 

J 

1 

<U 

OH 

1 

( cbliy^ ) 0 &m*\ 

C jUamj^s- 
J^L^Auaj <ja 4 ajU 
SljaH <a5 f'llua 

J^UnaJsI 4 a jU 

Sljlil C5*nja 



0 

1 

1 

2 

JJxSl 

0 

0 

0 

4 


Ojauia jjC- 

4 ^ j*a 

4 jJLuj 


UJ 

jjbj V 



^uuLUL^jj <jjJlAA]Li U Jjb 

Sj-ffll u-uJ 

^U2l ^ ijM 

^1 ^ SjJi2t I4J 

^bii i^j jjfl 



♦ ♦ ♦ ♦ 

14 

ialuujVl <J& Ulia 

1.1*. iujlc, 

oalufl <ja ^ jJj tgiULI (j^AJ 

ljj jsUjj i^°iitfji 

uLaiua 

4 40*1 AJjjj (j^Aj 

iliiSI if ]£- 

44 *J| jj*jj V 

J£j Igj^Ua 

1 JSj JJxil 

JJXU V JJJLil 

1 JlJjj ^ jill JJ)dl 

jjiu v <^1 jj*ji 

2 jlJlu ^ jj]| jj*JI JSj 

4 jlJi«J Jaj . JI ( 

Sl^iSI (jA l^jfoQajl jj! 

l SjIjaII SljiSl l^illaj 

ji jSiuiVi ajiaJ Jj^jii 

ljUjjjjjI] AaulIIIj CjUjjllIil JJC- JJXJ 

Sljill AlSS JjQj 

i\jjl\ QA L_LLUJ 

*X* -> *X -f- Y 



*X -» A ; 1 ,Y + ;He 

IgJ j^ajxil JU& 4 jjbu> 


tofi^htpy o^Vsuil Jbluii 

m m 

osub)\ o^Vsui\ JdVmi 

di)lfib\ 

ljl\ (_£2jj Ljl am aj jaoUc- 4-jjj) lJjB 4aj1j Cj4aj JjaISI jA 

$ JjJa jjliaj J jaoUO' l^La^j 

J^-ulij J^4j ojJ 4 J-* ^ jA 

jj^luij Aajjj < ^ g JU-Ja 

(_ijjxlSI 

/jjjg.1 iU.^yi j_£ jlhiniVtj ^LaJjVI - 

X yN + |He -» x g0 + 1h + E 

uiJA+4jjja <LiSjla SI ji +d in j La^h mi’) +4ajU £ 

(jjjxjjjall j jjl]j jUauu^l j - 

((jjjl^) jj)^LuiV) isLuoij - 

4il*i 

m 

^ ($}Vbim\l\ <S<w)\ <U\^\ 

dj|Vfib\ 

J jjS) Sljj 4jjj| jIajI 

. CLiLumi ^ j ijj^A 'JUa (j^Uaj) 

Jaj SjSluuja jjO' AJjSj dl jj 4j2 j jjj Jo-Uj 

uill jj£I jl 

. 4iUa ^J^Ual Jjj j IjIjSIujI jj£I j 4jH£ 

uflj jxlll 


^cr^J UJjjJ 

4jjla4ax>w 

4 JH ^ jHe + 2 °e + 2 V + y 

^jaj|;jJI jUauti! 

ln+ 2 1\U ^ 1 56Ba+ f 6 Kr+ 3 Jn 


4i^U SjAl^ 

AJlc- 

AajUII 4iUa]| 


duduub\ d^>\flj]\ 

:Oa^jjui cS Ouit^ 

^jlaxj (jAA 4J ^ jjaJISJ) ^jLuiaS ^I^aLumIj 

^4-uU J jUouU^I AjIaP ^ylajj j ljU ijjjjjI]| 

.0*9 b}\£xm)l\ OS'jt 

4jjUa-uuVI Ajjjllj Aijulll JaO- -1 

AiUall jAasia^ Ajjjilj lj^IO'LLa]! -2 

OJbj5b 

duA 4 j^a jUa-uul ^J) jJjj jiij JO'lijij jA 
ILaj ljUjjjjjj 4jAa jU&uuj j£ jtoL 

CjIjUauuVI (j-<a JjjaII CjIJaI 


<Vl)jl()JI )ijs cjbl© juhJiM onu j z£y\jfi6\ zS ftimil pbu) / 


imeoKHcfipU <UjuB\o>l» oiUJV ourijiU 


cbtiljH bm habAyo t\up\\ <iut^ Oi^iU 


hh^\ t> <l»l» dl^bt 


&bajuJ\ (3\>J>\ 


£&juut)\ <£m*jo ^ (JbJo\ 


JIaaII L jla^ 
B <j « a\\ 


4aa a 

© JjAI AjjIJ 

t>^. 


4 aaa 





JIaaII L ijlok 
B (jAjjal aaII 




A ftJa-uJl 4 aLuAA 


:> 


c 


4 aaa 

I I I 


JIaaII L ijla^ 
B (jAjjal aaII 


/\ ^cJ^uaII 4^Laa 





A x.tt 4 aLuia 





0 = 30° 


6 = 90° j cos 90 = 0 


0 = 0°j c 



0 = BA cos 6 


0 = 0 


4*aa2 4J J^AaII 

4 AjaW j <jaa 


^ ,jAjla Jj 2 Aa]| 



<hl&\ u^\ 




S 4aaAj LJli&lj ^gk 4ajaa Ij 4aaL^£ 4£p»A $j£ aIja 4j.\a.C> 
uaiall JUaa ^11 1 ^ * *ijhl w aM J^AaII jaaaa 
jUM jLuil $ A-uj jjaj A^jVi ( (jLuaAj — SaLJ ) 

.AaoAj l^IaII 


jj (JJjjl^AA (JAALj (JAA AjA^J ^£A 1| ^ * Aljhl *1f A jaaIaII 
uaIaII (jl jLuil S A-uj jJlIII Cn^j 

C^jIaII uaIaII SjjIj 4 jjL^£ Axih a aJ ja ^IAaj' 

. jajuII lAA AajUa Jaju ^ 



CAS|Sul\ 


nr d 0 11* Al 

£ 2 = — W 2 — = — M — 

_ t dt At 


d0 


A/ 


£ = -w, — = -L - 


dt 


At 


( jlrilt gjf jUti)!) Ub CJiuulrt d£)^S CjilSi {jt g^£> <*) Jb QJUi (jlwVt 


6<m 


JAJU UA AJ LjLUJl ( ^2 SaIjAaII AjJJjUSI 

AajIj JS 1 ( 1 )A d*-M jlM 




£2_ 

A/ 

At 


uaIaII (jk a a]j2a]| 4jj|a1I AjjjjIaII 4£^a3| ljsl\ jIaJLa 
. AaaIa J£ (jk 1A Jaxaj jIaaII a A-ui jJu caauu 4aaJ4a 


4,31411 


L = — — 

L A/ 

At 


jaa£ jLuu Ca^JI JaIjla Ajjj c aIaIL) AjA^JI (j a la!^ ^ua j 


dolsu) 

u^\ 


^ Ouulx)! Ob^ulS 6^^ Cjll)l (jUil ()V : Oudt)l 


y.s 


jl (H) 


U»Ufil\ 0J&»Q 


;Luil dAiui jJu AaC' ( 1 )V U;|AAa 4 ajjjIj 4^p-A 5jS A^k aJjaj u 4 La 1 ^jIaII C^JI JaIjla jA 

. AajIa Jil(l)A Jajlaa uaIaII 


csiysi 


QmIjVoJI jjJLf jfrS/S paiJlJ^ : zsSynS fXUlfiH / ^\i^\ 


imeoKHcfipU <UjuB\o>l» oiUJV ourijiU 


cbtiljH bm habAyo t\upb\ duu<)j <U0tt 



£ ^ (j Jjij JUJI -Ljkk ^Jaa -1 

jtLijill j] j-oll JsA\ (Jij : J\|^\ M\ 3 6Uuisb\ 6U5bJ\ -2 

S^jI jll l-aIaII ^ 4 jIaII lIi^Loia]! jLnll cJajj ^jIa jAj ^jUafi :%X>Ulj)\ $ CuttfeU 6ttu>>9 -3 


l-aIaII jLoll jIjjII t 9 top&M iilqfcmty Jm -4 

4_JU 4Jlb Oajuuj jJa j JjJIujjja J-ul jjJ jidujj ji jAjujI j»Ji£ 4_Jl> j ^ju^uj oljjJI 4*4UAJ • «obd\ uqpc*ul\ -5 

AX-Jjuj ^.liajV . <$W>\ <l»Ub\ uli 3 ( «t pi ql <» <U>\ ) &&» »^o -6 

. $qqi)l <UliM v>)s a j»S^ oVtoi >q>q -7 

jUajujjVI AjlIaC. ^)a ^ Cjljjjjjjill ^j-salAJ i~n^ Jc^IaaII <Cjjuo 

jUlt S jJu j)jjj — CjUjljVI JjJLA J)Jjj — Sjj^LaK ljUjjIIU) I 

^ja1\ JjlaJt J2 j - Sjja^t 




JJp| 4 jJ*uij 



ojjjj o>lij jj^ uts \ j\d 

4Ja£tuJ) LjUjjjiSl JJ& JtJjj 

\ up o>lij U6> utf \il» 

UjjH£JVt 4 £*j-uj JtJjj — ^ ^ JtJjj — AiUa Jl Jjj — AiUa JtJjj 

• &n>Ja\q 6*y\ oVbii uui^ ue> uwr \il» 

cr^H3 <jaj ljUjjI£JV \ <ja£Uj JIa*a Luuj — 1 

S .ljUjjj£IV 1 L-flUL] ^Jjj ^jJt jJaA^l jIjjj ~2 

oitylOQl&fll futiAl CHiirni j\ juiftfiA 

0 | \ .aUjjjS (> “1 

N . J^tj 4iUa ^j^al aj J^j^t ujJ^Vt — 2 

^ ^ .ljUjj^SVI CjUjj) ^jjI£aL 4j (Jjja] ljU jj jilt JJfr —3 

uij|^ d JJjj ) AiUa Jlajaj j\H\ (jA jJjaJ — 4 



e W cut\ 

ft/ 

ft/o 

k.£ = 

: E 

- 0 

1 9 

—mV 2 

h C 

hC 

2 

X 

Xq 


QmIjVoJI jjJLf £Jbl£) jfrS/S QwxS&Szjsxnj^^jpbS^jfrlS : zsSynS %X)i2U) / ^\i^\ 



t < 

pius- c oJJ o)Id oiUll <>iu\}jA\ cuu\)l\ o^al\ habAyo &U*ol\ oiiaU cfitu^j OMpti 


MWI (•*! 






: c»^ fuuiH <*nbu> / 


)W0> ciuptt cbjfil 6>U> oittJl ouAjiH dv>fi}\ feu\)U oy&\ hs£^\yo fcUwM otiaU ciu»^ 





ola sju! jjijcJ! 0=NBAcos0 

LaqJ 1 ^Jj3JcJ! { 

3= B A cos 0 

k p . 

4jJj$S 3! 4x3ljJ! o^-ftJI 

^ULj ^ SjJ^oJI 

z = — B LV 

4*9f jJf o^aJI 

cSbtjls O^ts 

_ d0 _ 4 dB 

^ dt / dt 

4Jj^ 53I 4*Sf jJf o^aJI 

£ = NABo) sin0 

’<Ljj$s3i fasijji s^aJi 

CjIaJ owW 

d0 r „ dB 

Z J- N 57 = -NAcosd- 

= -fjfe cose il 

... »ii j.i". 

4j>^fjJf 4 £jawJI 

0 ) = 2n f = - 

t 

jLJI SwXJj 

^ — p 

o y^joJI LaqJ 1 6 pM 

jLj 4j jjoj cJJLj ^JL: 

F = LIB sin 0 

Ojj'^cJ! 4wJ?UxoJf SaaSI 

1 F = BVq sinO 

er^AjV fjc 

x = BIAN sin 0 

<Ljj^53l 4 j &JjJ! o^aJI 

4JIJJI bjJfcjl 

AT d(Z) I A/ 

£ = -JVi —= ~L — 

1 dt At 

j$s3i SjJaJI 

p = .xi^V 

©J! SjJaJ! 

P = F X V 

JiLuJI OlsMc 

£2 N 2 V 2 M _ 

£1 N 1 / 2 

4*sf Jjf SjAJI 

L-^UJ fajjLJi 

jir i«/f 

£ 2 = — ^V 2 — = -M — 

z z dt At 

j$S31 SjJa) 1 

1 ^1 

S*UT 

P 2 

n = — 

1 

S _ M ^2 _ ^ 2^2 _ ^ 2^1 

^ = ^ x ^ 

L Fx/i ” 

JUflJf (A^dl 



jUd! J^di 

F t = F m sin( a)t + 0 i) 

JbwJljU! 



L rms 

jLXlt 

i t = i m sin( <ot + 0 2 ) 

4j»jI j^cJI SjJiUI 

ll 1 

p — i 2 p 
* L rms lx 

2 bj!_pJ! 43U*Jf 

E i rms Rt 

2 U*£)I islkJI 

oiiCoJb 

‘ U t = ic^ ms 

AsUoJf 

(JbwJ! ^ 4jjj?wJI 

IJ — - 1 i 2 
u B 2 ^ l rms 


X L = Leo = 2nfL 

<Lyogf 4 cjIao 

^ _ ^rms _ 

H im Wms ^ 

4^iUwO 

x c = 1 = 1 

c C (o 2,n f C 


z = 

V « 2 + ( * L - x c ) 2 

j^laJI Jji 

, F L -IV X L -Xr 

tan (p = — — - = — — - 
' Vr R 

4JLCJI ’4o^lilcJf 

z _V t T _ V m T _ V rms T 
ifT imT irmsT 

S^SIwUb jLJt 

iZ = yfi^TZiX^iXcy 


v = 

\ 

CM 

/^s 

<0 

1 

+ 

CM DC 


QmIjVoJI €Jbl£) jfrS/S pmj6\ £)xuu) jpbSzSjfr/S : ^SjmsS ftttUil C^3 qJl5UO / 


)W0> ciuptt chjitil o>U> oiUJ\ oiu\)jH &pi&\ bao\^\o^\hs£^\yo &lu£)\ oiiaH <iu» 4 i Ai^iU 


V- — - 



QuljAoJI jjJI* €Jbl£) j£~S I \ {tauJlM gpiuj ftlllflll %3 qJl3^JO / 


imeoKHcfipU <UjuB\o>l» oiUJV ourijiU 


cbtiljH bm habAyo t\upb\ <iu>9J Oi^iU 


oS$£ ^ Ui 



dAzi [yo R = ( 4)0 eLo9la<>j dolo0 <l±llli cSslo cJfaii ( 0 . 25 )m cU 9!=) (^90 L^iiu j£uid| jau -1 
(0.1)T cLiajii d£mJ| fO^Smrt cSslc (olajLio cSuuiblico JLzlo c£s 9 iic^b^o oan|9 

(2) m/s cS^LlilJ ■ ‘ ft clC | 111 1 daLc <0 J cL^^J| |qj£j cLLlll 

cUjlsJI d .'l ijQ< II d&filjJI d^iUI jljiLo i_JLuJL>l -I 

e = -BLV= -0.1x0.25x2= -0.05 V 

d&bul Llllo uJbJI uJU 

£ - 0.05 

I = - = = - 0 . 0125 AU 

R 4 

iQQoil| cS\3 jjtciJ| tSaal| jlj ffl|ojLui[J| 

100 <11091009 A( 0 . 01 )m doJ L1110 doJ20 \yo £91^0 colo j o t aapo j l ■ « 0J90 —2 

H 0 t^S;» cfisjmJaLito JLo0 J^|a f — 60 Hz aapj dokiio iij)j|a (i^pj clpo J^n j9aJ £91390 
. cilloUl rC-iy i ill n H-tl.iirt ri-» ir> oL=»J| lAJ JL=*oJ| iz>9_b:il |flb ^*>1 cSs9 jj L<>lc9 < 10T (Uaiil 

0-ojJI usJbJI jluJU ciubli jJI diujoJI i— juSI -I 

m 'f 

£ = +N.B. Aco. sin cot = 20x10x0. 01 x(27tx 60) sin(1207rt) = 2407T sin(1207rt) 

£ 2407rsin(1207rt) 

I = - = — = 247rsin(1207rt) 

iJlLoJI vjvO 6 ’ . Jl iubj^UI dSLoljJI 630JU u^oJclsUI doofiJI ouua>l -«_j 

£, t = 24071 V 

l-qJLol! 1 JJ3X0JI jluJI dJuuJ <LolLaJI (_juuul>I -O 




240tt 
10 


= 2477-4 


(fcLojJI oLaJL i9 J9 J 


a|a c£a9ofi dAlajfo (0.2)T oj|aoo (alaiio cSuiublico JLzio -3 

13 ® oLaiL^v = 200 m/Sdoiaijo dojjiiJ9 <-] = (?) /' c '«■-»■» 1 ^ hh^ 

£ £ 

dJbcjuJI ub Sp'^oJI F iujoJoliaoJI 630JI jjQLo i_jlul?I (I) 

F = qvB sin 0 = 2 X 10 -6 X200 X 0. 2 sin 90 = (0. 8 xl0 _4 )W 

cLuujJoUsloJI & 90JI abu'l ((_j) 

^3hi duS- ^iuuli 6J^I$ ^Ij^ahiIj 0 J2* 6^ jjt 

jLd <Ll 3 c£ 411149 (0.2)T dJaiii cSsxujL^lino JL=i0 c£s9 £91390 (20)cm dJ?^ <qulo1ui0 cllui -4 
JLzjlqJ| uPqI* qjj9qJ| «9«l| «-iin->[ |= ( 0 . 5 )A cSJL |^5 

c£s 9 op9<>J| h.....UI;A^ ?j A^I| 090JI oL=aJ| aao cLLluJ| c£s 9 jLJJ| jLj.iu oL=lI| cSJa cf 0900 cSuiublifiJI 

allmJI 

F = /. L. B. sin 0=0. 5X0. 2X0. 2 sin 90 = (0. 02)W 


ddjloJI JL 0 cjbl© jtuijOl 5>nu j z£j\jfi6S zS flUUlii pbu) / 











imeofflHcfipU <UjuB\o>l» oiUJV ourijiU 


cbtiljH bm habAyo t\up\\ dtuM)j Oi^iU 


8x10 


(pLj [7 ] cd cobjJ| J 0 C 9 <tu> (8x1 O' 4 ) mg c£sic gjiu> j »-» ■<•* jx> <lu£ -26 
n = — = — = 4 e!i|p£ . I 09 J [ 28] J9>o JUb tui)4 (*jj ~ 5 ftu 

ti/2 7 

— 4 2 x 10 -4 - 


-4 


■4 4x 10 


-4 


-> lx 10 


-4 


0 . 5 x 10 


-4 




f = •!•••• ••••• 

y& L 09 J 1 C 1 5 ] J 9 J 4 > acj Lbj .0 — dbJij i gjj lo j »->■<» jr> h’ho-?7 


1 

■4 — 

2 


1 

-4 — 

4 


1 

-4 — 

8 


16 


32 


n = 5 


ti/ = — = 
z n 




ays 


0.1 (MeV) CS 9 L 11 J iiiSp cLdLb> loiku j£> cjLuii£>| ocj (p 9 Jj 9 JjaJ| [p jjj| 9 j g^>a j| -28 

: cLJLUl dJal£<>l| ^"""V cUa9 (09J.J 0I9J 5LLI cfiJ 

\H + \H -> \ He 


u®" 


a=JLJ| o m iLS^=J| asu=j| 01 Uic <£ 59 ^ jiiVl 1 jd& && of UM 6^1 6tt|aM 

m He = 4. 002603 amu 9 m H = 2. 014102 amui^^Luij <M9i[JI J-i^> ul9 <iio^o 

E = A mC 2 + K e = (2x2 . 014102 *4. 002603)* 931. 5 + 2* 0. 1 


= 24. 04733 Mev 


: iJUJI dlalnJL atfooJ| 9 <09^,9 J| oja) CS99JI jlKi^UI u* i J} ^\ OS\&\ <w 4- 29 

2 92^ + o n ? 38^ r + 1 t8Xe + 2jn 


m xe = 139. 92164 amu 9 m Sr = 93. 
E = A mC 2 = [235. 04392 + 1 
= 184. 642 Meu 




u j?n (/ = 235. 04392amu 9 m n = 1. 00866 amu 
(93. 9154 + 139. 92164 + 2*1. 00866)]* 931. 5 


<PW®9i 


^ cAtaJ CS 9 I 111 J c*iJ| 0 I 9 JJ ^ CjuoxS'V 30 


= (A) /3 = (A) 

\A 0s ) V189/ 


189 

A = —— = 7 nucleon 
27 


w_ 


2?ff 


: cSsA cf 99JJI ^Loaiyi dJalco ■! £> |a| -31 

-4 |/f e + Jri 


m H — 2. 0141 amu 9 m He = 3. 0162 amu 9 m n — 1. 00866 amu : j-o J5 ila^ La k. 

• 2Jj6\ (;Ub) ]l2b-^«(5 (\) 

2?// > ^//e + Jn 

t W 69 ^ c MeV 6 1 caaos-) (a) 

E = A mC 2 = [2x2.0141- (3.0162 + 1.00866)]* 931. 5 = 3.07 Mev 


<Ut»jJb<>JI C5bl® 


ouu j ^ 9 Wal\ j>/‘\ : fuuflUcpIba) / 


jm*oi\a\ci»U dijuMub oiUJV ourijiU U\ 


cbtiljH bm habAyo t\upb\ <iut^ 


f c<y I mr> c£sJ) (-3.8)evciqlh gS^Illlo jj> j-oiLi J 9 jj£ij| Jnzi c£\lc pLaJ| ^quu^^-32 
f = = f - 26 : 3 ^:^ 10 " 9 = 3, 09X10 1 * HZ . (-2.6)ev5slt 


6.6 X 10~ 34 


lplc3tl|o|«jc£0!.ulliiiUju9lal|c!i (JU=u| ^i> sac acj 2 %lU <p *u| J9 j J^dj-33 

. CaJIam IMIcXjjjI (t) 

2 9 ®U * 2 l tPb + x\ He + Y_?e 



238 = 206 + 4X => tidl&yl X = 8 jl 3 iili£iJ|Qsl 

92 — 82 -I- 4x8 ~l~ Yx( — 1) eJU Im> Oiy\ 2 j£> Y — 6 (jLd 4ouJ| cIaj j^jIs jd 

OP^P) c)) f 5"' c tp cxbl» (cj) 


238wt 

92 u 


206 

82 


Pb + 8 \He + 6_Je + 6 i? + y 



238 

92 



cfjSip f jSmuS ( 1) 


jls dli£J| *Uu 0i» 

jls ai=uiJ| filij IM» 

idJaMu^l 


( 094 LA cjIcjjL ( 09 JJ 9 J 0 I 9 J cfiJJ ojaJjild jic 

U ♦ f Th + \He 

238 = Y + 4 ^ 234 

92 = Y + 2 => Y = 90 

2 llU >*$Th + \He 

fjutjjti! q)» fy&d&S e)Uul OS\!fiS\ aun^i(o ) 

m v — 238. 0508 amu ^m He — 4. 0026 amu 9 m Th — 234. 0435 amu 

E = A mC 2 = [238. 0508 - (234. 0435 + 4. 0026)]x 931. 5 = 4. 38 Mev 

djJLU| dJaLioJ| j l-» ■'■■ ■ il c£^bj J 9 P 9 JUJ <il£>LaJ| (P 9 ju|j 9 jJ| o|^j eSJafl -35 

> TnSr + 13 s tXe + X In 

. \ Jlfi &S* OS^KjSS ZjS* caajj^ (V) 

= 88 + 136 X => X = 12 jli cdj^bJ| aLqj j^jIs 

[*$& . ^ 1® OS^p6\ 

rriu — 27ST043925 amu 5 m 5r = 87. 905625 amu 5 m Xe = 135. 90722 amu^m n — 1. 00866 amu 

E = A mC 2 = [235. 043 + 1. 00866 - (87. 905625 + 135. 90722 + 12x1. 00866)]* 931. 5 

= 4. 38 Me v 

diS|a 9 cuclrm| ? ^ t CX5l]9)\ cjOuS ^0 U (V) 

iJujjJluux) 6 qxi>- uuiu \iibq \jqpc^i 12 j!Ii|j )Vbmi^\ aJi\sD 6 \] ^jwluu^^Ubo^j^# |c)® (S) 




<Ut»jJb<>JI jij* gjfjlxM aibl® j^S/S 


^aj 6 Styiu)<^^jflSS^J^lS fUllflU l^nlsD / 




imeofflHcfipU <UjuB\o>l» oiUJV ourijiU 


cbtiljH bm habAyo t\upb\ ^iiaU <iut^ 


t _ s ic- Ljj^fr 1 ilaJl (jjl uu Aj 2 (jj£j ^i]| £ua (ja 1/600 Sjii <j-«J jjj-a iu A#ka-ll Axfllil SjUl -5 

w ‘ ..jU! M *W JU_J) Ja, jka 


Lad 800 V Aj ij§ JJjl# 1 ilaJl I it Aij 1000 ( 1 >* ^IdlVI Ail# Jjajj ^Lj^d Jja_# -7 

^ 35 cm sj^jllm 4 -b^ c> &j2&\ 4 ii-» 


Jja-ail )j$j JdL# 100 ft ^U«a 4 ^ jldl Sid ( I) 

' Ax 

jluSI (jjiA j J#ajjjl2V ajJfl -l£a JjjS (jit J#xi Igi# !ilS £ Id tit (^da# <duau <jJc. J«aj# ^1 JJfr ( u-i) 

^jLuJl 

^LjjL^a#Jl a^A ft^L^l Aj& ^ 

(5 jjldJI Ail# ^ cd j& 200v Ax^til AjjS jj jl# jjjVI Ail# 88% 43?li£ gil, j Jja.# -8 

10A tP'JjjVI <JU2I jluJI Sid £l ddc I jli330V U jjS A*ib S jfl 

g^l c-ftl#I] jLlSl Sid-l 

ili] did |j| jjj&l uiLdl cjlii JJC. -3 



^jJIjjjV! Ail# j^s dgdl (jiflU Jja.# 


Ajfr 443 JI Jja £ld |jli 3 Km 






( 20 W - 10 V ) ^ <^j 4 * ^U*a# -9 

c^t^Vt Ail# jlnil Sidj 220 V < 14 * jJ 

£ddl jldl Sid, ( I) 

Jjadl Sflid (<_j) 


ji«i 4 IfSij JIjj 120 kw = SjJfl gd JjJjj Alaa-# -10 
0 . 05 ft t£il >#31 (j^a AaljJI jiajidJI A^jli# did j 400 V 4 k%#lt 

ftjlja. Jdd ftj jii# 2 l Sjdl ( I) 


jiiii s*tid ( lj) 

jddl ik A$aJI Jja ^ Jajjfll ( £) 


d it cr a d 4 Ijii#l SjjiSl jlJi# L# 4000 V ^1 ^ 2 jl djlll Aka-a Aj& ^ilj Jja-# ^Aaluil lil ( J } 

Aijldl ^uUHl < _ r lc> iA-'l li\N« < _ 5 iL#j 

ulii JJ& Ajd (jj£j ol 1 t ( 6 V ) ftjliL# j#xua A^ai (jjij 4_u jjj£ 3VI Cjt#lAdl ^kx# ALk Jaau -9 

£># ^L#_dl JjLuoI Jaxluu #j ^ jjlill cil#Il CiliJ JJ& (. ill #11 

1 jld j ( dJ^ai# jjfr Aijjkj ) jl ‘kAaj I jl# . ( 120 V ) jA«x# 



<U»jjtoJI JiJ* CSbl© J^S/S 


p»j 6 S(i)>w)zg)\jp&Sz£S*-lS fmiS\ ^nbu) / *\x&\ 


jm*oi\a\ci»U dijuMub oiUJV ourijiU U\ 


cbtiljH bm habAyo t\upb\ <iut^ Oi^iU 


.fji 30Uj|ji« 4 j^jI 4-ajllft ^ JAJ ( |= 3.2 sin 4000 t ) ^&UJ| ( Jaau AjlaaiJl AjAui JJjla jbj -10 
,A_a jUull jjfr Jjji] 4 dj’qli j ^alaxll 4 ajsll (ilJjSj jlnJl SduJ 4jl*iil 4-«jjaJ|j ^ala *Jl 4 ajs\l <_ 


‘ jjf«l 2 ‘ bJjfi 220 ) cjA SjiaJlj jbSJlj 4Jlxft]l 4 ^jaII <iil£ ( jjjA 50 ) »JJjj JJjl« jb2 SjjIj ^ -11 
4JU ^ 4$aJlj jbaJl cy> J* ALU-* t-i&lj .jbSJIj CfcW Ju 1 ^' .t-ujjllt cf^ ( ‘- 1 Vs 330 

.Aj- 4 ji j\1a 4j c i-U ^Jc- Sjjt^t DiAf 1 jS^l 

4j*JUa <J&L»j ( j»j! 12 ) 4 oajVI AIajIAaj ( 0.16) cri'4]' »JJjb <-&» (J& ®>' j -12 

( 500 ) jlujOuiaj ( fji 3 ) 4i>ua ^ jt 56 ) 4 jjx«J| 


Jal2 Aj-ajVtj Ai j-^2 ) ^ jLuuj S jjIaI) A-ajULa 




) J^tjL4 -LJ 

;«£. 

ijJa Cm 4^aJl Jjfl -£i 




?l juij jiVt Jjuju U$jIj jbJt^$aJl Cm c3J® -j 


0.28 ) H ^atin *jjSl3 cal* 2-» ^ J^aj (50 ) Hz 


(■ 




) V 4$aJ! (J A (Jaxj jLjj 4>« -13 

p Ajjllu t it&A j 60 Q 4i j^a 4_ajl!Laj | 

( Z ) ftjiWl 4-ajli* _ | 
jjkJl 4 jj 1 j 

. s jjUl jUi jum AJuiii sxiiit - g 


H <^1 ilV y^S'- ^Ulxa <-ilft £-a ^ 400 Q 4_L>jll« ^bj^S £l±uAa JjliaJl JUill ^ -14 

71 ) Hz ( 220 )V J^' »*&■ Jjj* 4A>4JI jbjU .dj*j 224 Q 4_2*jbu> ljl&aj ( 1 ) 

_4 ^ V : Ui j \h a \ tj 

3— . Ajjbj^l S ijbUI ^ JAJ (|4il jL_bli 4JUi2l Sj^ii _ i 

(jjlll *^11 ,j^ ^bwA*]| SfLual Ijiaj ) jb> — (_i 

? 4JlaJl a ifc I jb» j XC = XL ^ -1 

? Ajjbj^il! S jbt^t Cfi" ^ 1 —2 

AlajlLaj | 0.2 H ) ft. j-Jftb J^lst-a (jift. i_ib ^jSjj JjIAaI! J£_uJ| ^ 4 ijjall Abbj^l ft jj|4]| -15 

100 V ) c3 J® JJjoa jbu j4«a-»j ( 2 X 10-4 f ) 4 j*_«i jiuu < a^ aj ( 20 Q) Ao^jSft 

:<_u^xl ( 100 / 7t ) Hz 

ft jJl Jll 4-il^l 4_ft jLLJl - | 



m 


Leg _ 


jjj-aSn Sf 1 - lj 


JJJ-4H] jUl Sf t jS — jr 


.jLSil SAuij JjS (jjj jjlaH Ajjlj — J 


Qm»jVoJI ^jbl® J&SlS 


p»j6S(i)>w)zg)\jp&Sz£S*-lS fuiiflU^nJba) / 


)W0> ciuptt «\ivp4\ o>Vo oiu\)j]\ dv>fi}\ dLsu\)U oy&\ ba&Aya £Ukj}\ otiaU cfitu^j dj<pU 

AiUa uUjjjSit Ai« CiXjijli t (4.4xlCT ) ITIl^Iuu 4jjla ^txwib jlfl ^jau* 16 

: uui^l (1. 3 X 10 -19 ) j <J?$Luij A£jaJ1 

.(jjjjiii AiUa 

. JLill AJb 


: (4-2) G.V jlali JLw^t AJb Cul£j jifl ,. ^Jc, (2 x 10 ' ) m AJjJa lailm — 17 


Ajj 4jUjjj£JV1 


(^[9 1 ( 3 . 6 X 10 19 )j jA jlaui OjjjSWI fO^ AjfrU-uiVI AiUail ( 2 >® J* 5 ^ ($ “18 


: <^ 1 } L« lj<uaI t (3 X 10 7 )m Aja.j^ JjJa 


tjL U um&I 4 ( 5. 29 : 


.ualliVI 


Sji ^ Jj^l jl-laJI jlafl <-iuaj bl -19 




AiUa 




A la * ‘.jj 1 (jjdi ^^* >i .nil life 
.AjjxS) JJ ijj-j 


dulaJl ASja. ASUa-uj 


jiiAi) J ojjisfcU AjjIJJI ASjaJt ^ .2 


xlO' 19 C Ajaji 1. 0087a. m.u ujgjjjill 1.0073 a.m.u ojjju^t AI& 


12 4 — ’ 

6 Sjj i\jjl Ajjjiil lajjil Aalla la^jla l. 


-20 


12.0038 a.m.u = ^ ch ^ 

1 1.2xl0r 15 m gjj'-u* 1.66xl(T 27 Kg lsj^j <1*4* ^ -21 

/\/ 27 

13 ^ j j * a tv i 31 jj Ali£ -l 

i)jjl\ jl h$ uLdj jIjL# -2 

31 ^i 5ib£ .4 


* 

QuIjVoJI j3 JL^ CJbl® jfrS/S qmxsSS jfr/\ : G 3 S) juj\ ^XUJUH QXllsi) / }\a£>\ 
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jmS> ^3 jl*i^ cjunj) Oj^Ij 


CL 09 L& 0 J dfllfij) d£uu c£^lc cJj^Jj (0.25)m dJ^Js (jb^A l£iiui JfuiJ| jjij -l 
c£sic da 9 o£ (pjaiio cSuiublifiA Jiao cfis9 iic^b^) oaa |9 ciAa jj> /? — (4)fl 
cioiaiu <ic jjjlij dillcoll ci^aJ| |ajt£ c1LluJ| (0.1)T cUajii <ifuuJ| 

(2) m/Sc^LuJ 

£ £ 

dJubJI idbj^JI dSLdljJI 63JLII jljiLo t_JUuJL>l -I 

e = -BLV= -0.1x0.25x2= -0.05F 
4&bul Lullo uvijJI yJljj^5JI jLuJI -i_j 

£ -0.05 ,— , 

I = - = = -0. 0125 AU 

R 4 

*4dJ| c*9 MiJJ| an^. ^ 09^4 J^l «MI uU «J^UI 



A(0.01)rr ioJ j£> <taJ20 jx> £«■»->« colo g^fuj a ajio jLu aJ^a -T 
JLao Ja|a f = 60 Hz aapj (iolaliA <b]j|a <ii)pj clpo J^a j9aJ £91390 1011 011091009 
olaJ| lAJ JL=ioJ| ^9ba e lilS }ota cfis9 j| lolc9 < 10T cLioni h 0 il r» rCs. mil->l \on 

• cj <S<^xiiid cLziLlllo j ^ 

0-ojJI (jJbJI j L ulJU cLuoUjJI clslu^J I <_u5l -I 

£ = +N.B. Aa). sin a)t = 20x10x0. 01x(27rx60) sin(1207Tt) = 2407rsin(1207Tt) 


I = - = 

R 


£ 2407rsin(l207rt) 


10 


= 247rsin(l207rt) 


-aJLoJ I vj\D 6jJ<^oJI d nl !jQ< II 45U>ljJI 6$iiJU (j^JoiSzJI <LoJL0J I i_JLuJL?l -« 


^ max 2407T V 


-aJLoJ I u\i> jJeXoJI ijJbJI jLlXJI 6 JuulJ unjolBisJI <tooaJI 


I 


I 


^ max 2407T 


max 


R 


10 


= 2 An A 


|cu^ Ji cL9j^J| Ja|a tSa^oC cL^laiifo ( 0 . 2)1 oj|aiio <aiaiio cfisdiix^Laa JLzio -P 
V = 200 m/s<ioiaiia <icjJiiJ9 q = (2) /I cdianu pima cSuiubiicpIl JI70H 

iWoil I ©ML? ataiuJ j|9® oML*9 

£ £ 

djbuuJI 6jj'^oJI F (UjuuuJbliiLoJI a^iUI jjlLo (I) 

F = qvB sin 6 = 2 X 10" 6 X200 X 0. 2 sin 90 = (0. 8 xl0" 4 )W 

cLujouJo IjLsloJ I &$iUI dbJl (v_j) 

^ ^ (yi)! 6^ ^9!) ouS- ^iuu)\ juJ\ 6^(5 ^j^duwl) 2 jjj 


OahjjiW jjji» ckjl® /\ quoj 6 \ £) 3 iH)z£)[jf 6 \z£ jfr/S : 
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jmS> ^3 jl*i^ cjunj) Oj^Ij 


cud f Cj 11119 (0.2)T cLiaiii c£uiublic0 JL=u> cfis9 £91390 (20)cm 4J9B f ‘"Snui cliiu -1 
l Q U <Mlml| Xjif 0 I| ft^l|j|/>ftft«-inin| |= (0.5 ) A c&JLj jA^ jLu : 

O90JI oL=kJ| aan cllnJ| cfis9 jLdl| jLij-UJ oLaj| c£sic CS990C ^'“.'.^‘^1 JLa^J| oLaj| j| 

cJliiJ| cfis9 op9<>J| 

F = I. L. B. sin 0=0. 5X0. 2X0. 2 sin 90 = (0. 02 )N 


«5^3-o£.( 1)T dLub ijvJuJo O slo Jbto L@jl6 jj$j «joJI Ouxx*)?UiV\ t>^*M cjuh^ ( S ) -0 

£ . _ 

6Juolsjio cuiLol icjuuu vlljj^ju q = ( 1.6 xIO" 1 ) C djuuxuj uJi- gjliJI uJ) u^Lc 

(2 x 10 7 ) m/s I&jIjJLo^ ^.lJo LlsloJ I JbtoJI abJl g-o 
F = qvB sin 0 = 1.6 xIO" 19 x2x 10 7 *0.2 = (6, 4 xl<T 13 )iV 

u5^3J+JI UJd JLo^jj owjuJo L ia-oJ I JbtoJI u\i jLuuo J5Lui gjuuuujl («_i) 

jj\z jlutf ^ cJ^SdU 


ix i v 


T 


f i I 


4jqJ <b>Luto 4iJ100 ^jjo JSuuuJI Ji hi»ir> i_o.Lo 
u'-LC' 33-aC ruuJoUsLo Jbto uvi (200)cm‘ 

uJLuJI (OduJjJI u_JUu05U JJLSJU oUJJI 
*-* m ~*| clcLujJI l_jj lac ,jju 5 Lsj «_jl>^oJI dbu\)l ^JaLujI 


R=(10) Q cjIj Uls- jImJI t> juGj ^ jji> - 

0 <t <2 


L ttn 



z = -N^- = '-NA cos 0 - 3 — = — 100x200xl0 _4 x — = 

dt dt 2 

-0.3F 


I = - = — =-0.03A 

ft 10 


2 <t <6 -V 


nr d 0 

£ = -A/ — = 

dt 


-AM cos 0 - 7 - = -100x200xl(r 4 ;c— = 0. 15 K 

dt 4 

/ = - = — = 0. 01 5i4 

ft 10 


- 0.3 


Quijjd^ cjbl£) j^“/\ : 


fuuJtM 
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pnS> ^3 jl*i^ cjunj) Oj^Ij 


jjsu I j{ jaiLLoJI (jjj JjLlLoJI ouxll {jjo <L>LXjJI 6 ^xM Cjuuj^-\ -V 

JoLslo jl LoJLc t (0.04)s Jll> jiuoJI uJI (20)A <jOljju\ll <— aJLoJI yJ> uJUj^} 5JI jLuJI 

(2)H (J^Lujli JjLlLoJI vjljJI 


Ad) 

E = -N 2 -?~ 
2 1 At 


2x(-20) 

0.04 


= (+1000)F 


q5j5^ c oj6 500 (*>> oiti» 9 osS 50 ^ oil^ cjdtb ^ - A 

10V ^luu 

£ 

J^cJU gi)lj ^JJujulLoJI yJllj^SJl J^^boJI £$j (I) 

£ 

iaJLo u^bjJo (jJLc Jjis «_juuul>I (<_j) 

V 2 N 2 V 2 500 

V, 


N i 


10 50 


K 2 = (100)K 


6*1» c)^>j f o*J(2400) <j>» 6*i»j 6*5(800) 

R(10)fl 6>,Gk» <^yUM 

(2200)V c5^1ujj (JsJlllI <ulLo uJx. .V4?J I jSjjLo jl LoJLc » cS^JliJI <ulLo y\i> uJUj^SJI jLuJI jl jiLo (I) 

V 2 2200 


I7 =di= 


V 10 

rAo = 2200*2: 


= 220 A 


(5^1111 > flJLoJI uJLc ‘UjUj^UI djJifiJI (o) 

P 2 = v 2 xl 2 = 2200x220 = 484000 W 

£ 

% < \o lS^LujJ J^xoJI acla5 jl Loir. > uJIjjj\II iaJLo udc. <Ly|jj^5JI fijjiLII (g) 

P 2 P 2 484000 

ti = — p = — = — — — = 509474 W 
p i il 095 


Nol 


il = 


2*2 


Nil 


/, = 


W 7 / 


2 l 2 


uJIjJjDI iaJLo uJLjj^JI jLuJI jIjJLo (j) 
2400 X 220 


l 1 ! 


N 1 r\ 800 X 0. 95 


= 694.73684 4 


(5V2).<4 Cs *iaxJ\ j\uS\ &ju(u£ a**s- njs jdO^- -S ♦ 

t of'U t cy£* oS-KA\ o&)\ )£-\ osNpbS cm»^\ 

0)11 <y \»$£> 


'■inns 


= f 2 = & A 


E = 4 ns Rt = 2Bx 1000 * 3600 = (90 x 10 6 )/ 


CXjujjjM jjJL> ggtjlx^ cjbtfi : Z3\)£j\ 


y*$J& I }\j&\ 
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jmS> ^3 jl*i^ cjunj) Oj^Ij 


0*9 jf i L — 0 . 01 H ^jl»u 0 *S-^>lw t ^6 GJ&S z£y£- 22 j ^9 j\m tp \2 -U 

emS-i if = 2 sin 1007T 1 6*)Ui o9^x)li ^*i« j^*> 

£ 

<LubJI uaJLoJI cbzJlouo (I) 

X L = Lo> = 0. 01 X IOOtt = 3. 140 

<_aloJI usSjJb (jJLt J l.ai.1 I vq>II («_j) 

Vms = imsX L = 1 41X 3. 14 = 4. 4 V 


m HI yM M y* a 

' ms = vf = vf = 


6 *)i*li CX^lstU) ()m*j jlw l $)*9 C — 400 /lF cjul* £ 5 1 & 22 fS j\m fcpta — ^ V 

c«u^ t(s) 9 i(A) «£ju 5 - i = 4 sin 1007 T t 

£ 

<JuloJU 4 J£SjuuJI OSjlouoJI (I) 


* c C<t) 400 x 10 6 x IOOtt 96 ^ 


v ms 


= vTvr (2 - 82) " 


(Ju^joJI uJ>jJo uJb J Ls 2 _oJ I j^JI (i_j) 

Vms = imnsXc = 2.82 x 9. 96 = (22. 5)F 


Qlxjl? cjukj — (16)12 Qu^Gj&li Cs JbCAi> C5 l5'^9*^' C ^^y -^V* 

f — 22 fs jlw oSjfHxf^ R — ( 10)12 o*> t Xq — ( 6 ) 126 ,yu»U 

gmusA (60)Hz 
djJljJI yv£ <Ul5JI <t09-Q.A.Jl (I) 

Z = V^ 2 + (*l - *c) 2 = a/100 + (16 -6) 2 = (200) = (14. 14)0 

= (10)K cLooa jl loir. u^oJosJI jLljlJI 6 JuuO (i_j) 


m 


10 


lm Z 14. 14 


= (0. 7) A 


c L = 


(7 O^/lH OS ju\j <ZS&sj C — (l)llF &9 03&^f cJ^y 6 yS2 - S 1 

200 V cH**M&jd 0 iS- 22 j& j&s- R — ( 60)12 a*}!**} 


/ = 


uJU^q 5 jojj uJr. ^jJI jlAiLo <_ 

1 

= (601.55 )Hz 


I (I) 


2ttVIC 2ttV70 XIO^IXIO 6 

£ 

yjjjJI <Ub> uJ> jLllU cUlaiJI DAjulJI «_juuu^I (<_j) 


/ = 


ms 


R 


220 

"60 


= 3. 66A 


OahjjiW jjji» ^jlaM ckjl® j&\/\ quoj6\ £)3iH)z£)[jf6\z£ jfr/S : 


fuuJtM / s\)S>\ 
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jmS> ^3 jl*i^ cjunj) Oj^Ij 


^ ^5 fcypy* oil 200 <»>> 25cm &)* dd> - \ 0 

(4)mA Oijuw jlu oj ^9 ^s» gl^jj^JI fijs. jljjLo i_juuju>l .1) Oijuw ?1*» 

%£yms ^ ZyisdS ^ 90 Oijtj gj ^ 

t = BIAN sin 0 = 0. l*4*25*10 _4 *200*sin 90 = 5*10 ~ 3 N.m 


^tu (200/77) (220)v cJlxkJ) 6jd^S- jlu &* c))1m ^jv> jlu hjj\z - \ "\ 

emS'i (100) mH 6 julS cjk»ls» (SO) /J. OaXjui cjui/ ^ 

6jJI jJU idSJI io S liLoJI (I) 


z= VUl-x c ) 2 = 


N 


100*10 _3 *2*7r* 


200 


7T 


50*10 _6 *2*7r* 


200 

n 


= V(40 - 50) 2 = (10)11 

djJljJLj djloJI iJladJI jLuill dJuui M 


V 


Wms 


rms 


220 


= 22 4 


Z 101 

<Ju5uxJI u>j>aJ ijjj Jlsidl jift^JI tQ ji> (?) 

F c = I rms xX c = 22 * 50 = 1100 V 
ilb> DjJIjJI Jsj*j jJ I 3 J S DI v-iuSuoJI ^ Djj gjiD^j i^jJI <Ju5LoJI cbuu lS^Iuoj fS (j) 

l$J i^jiLoJI jjjXoJI jLuJI gjo uJLij 

1 1 , 

C = ^ = 6, 25x10“ 5 F 


4n 2 f 2 L 


4xtt 2 x x 0. 1 


Cj j),j))fcjutjc)»lx*£ 5 Jb Cj jk-cjd*j(100)Q 03yP0»^39 £)9 Qjjl&t jlu fcpta ~)V 

(100)v ? $l»u cajI*J^ 6 jdBiS- jjjfify (14)jti Oax»icajS»^ (0.5)H 

cjuwSxStiUjj jd6 £ ph>JA\ 

£ 

uJbdl i_aJLoJI cbuloJU ii^Luto <Ju5uoJI <bzJlouo ijs^J jLuJI JJjj (I) 

= 60.2 Hz 



2ttVlC 2ttVo. 5 xl4xl0 -6 


g+ijJI <Ub> u%JD Cj\UUI Ub jo lic. gJS ju gU C. JS g^l J 


V 


Wms 


rms 


100 

100 


= 14 


sidl v (jjf 1 1 jj OjmIjJI \jJi illaiJI jLuJI 6 Juii (v_j) 
V R = i rms x R = 1*100 = 100 v 


X L = 2nfL = 2tt*60. 2x0 . 5 = 189. 12 H 


V L = irm S xX L = 1x189. 12 = 198. 12 p 


X r = 


2nfC 277*60. 2*14 -6 


= 188.811 


V c — i rms xX c — 1*188. 8 = 188. 8 v 


OahjjW ^jlaM ckjl® j&\/\ quoj6\ £)3iH)z£)[jf6\z£ jfr/S : 


fuuJiM jS>^ 
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jmS> ^3 jl*i^ cjunj) Oj^Ij 


( 0.1 6) dt)i> ^S- z£y£- AA j\m 6jj^ -\ (\ 

t> A©AOAjl* 3 ) 03 yp Q»gl i*g ( 56 ) Oyy*3uS\ OusiU duSs^ ( ^ 12 ) 

:camiS^ 50 / 71 6AA jjj cuJjf ( 500 ) 

<oJ5JI <LogULoJI -1 


Z= Vr 2 +( Xi-X c ) 2 = 


N 


(3 + 12) 2 + ^ (o. 16 x 27 r*^) - ( 56 ) j = 42 . 7 ft 


Wins 


Vyms 500 


.<LlbuJI jluJI dJuuJ -«_j 


42.7 


= 11.7 4 


i Q In II uviJjJo |jJU I Jjji -g 

= i™ s a : Z m+b = 11 . 7 xJWTZxtf = 11.7X Vl 2 2 + ( 16) 2 = 234 v 



TljloJg j>\ll l gjjuuu la$jlg jLuJIg J^JI jij jgJoJI ^gji -A 


X L - X c 16 - 56 
tan <p = _ = = -2. 66 


0 = 69.4° 


R 12 + 3 

£ 

i6j\£xJ] jjXoglLojl £g/xsto i5gluuu djJljJI iogliLo Jaau i5jJI uO'liJi jjjIjJI JLobto - g 

( (jjJjJI ilb> ) Jo.d.6 4xog\llg 

1^ K c 56 


L = 



4 " 2f2( N 2ltf 2nx— 

u 


— 0. 56 ft 


£o7qI| jLu oajAl illjimJI «■*■<» I ;l| ^".‘.J NPN gpiJI qx> j^Jmi jJ| jJ Jib 9.1 aic -H 

: cminj Ib = [ 30 x 10 ‘ ] AoqcLoI| jLu 001119 lc= C 2 x 10 " 3 ] A cSyLuj 

. jluJI 6JuuO \jS> jljSdJI JjO LsZjO -| 

Jsx^ 


Ir 2 X 10 3 
P = ~r = = 66. 66 


%r 


h 30 x 10 


-6 


•jluJI i_JUud 5 JyO^Lo -v_J 


66.66 


a = 


= 0.985 


P + 1 66.66 + 1 

.OLC-Idl jLu 6 Jlui -Cj 

I = 1+1 = 2 x 10 3 + 30 x 10 -6 = 2, 03 x 10 3 4 


OjujjitS jjJL> cjbtfi J&S/S :c5^jjSj^ 
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jmS> ^3 jl*i^ cjunj) Oj^Ij 


9.78x 1C ) cd <LtinJ| aajj (d^jlId^J) g^iu c£sJc [ 1.5 X 10 1 ] Hzaajj c^tj izmiu-r* 

. h= [ 6,6X10 34 ] J.s= CS 9 L 11 J cLjjj c |(j gj lolc.C Hz 

. ^JouuJ (jJLc Jai)ljuuJl ibLb i_JLuJL>l -I 

E = hf = 6, 6X10 -34 X 1. 5 x 10 15 = 9. 9X10 -19 / 

£ 

.JLsjuuJI cjJlj i. JUuUL>l "L_J 

0 = hf 0 = 6, 6X10 -34 X 9. 78 x 10 14 = 6.45X10 -19 / 

. fcljlil uJt jjli 

E > 0 ji) fisu 

. lixsoJLoJI ij£jji5J\LI dalbJI «_ JLuJL>l "U 

k E = E - <p = 6.6X10 -19 - 6.45X10 -19 = 3.45X10 -19 / 

£ £ 
(O^jJLo^J^JI gJouuj <iSjj cUs^J Acjuj i_juuju>I -g 


V = 


N 


2k, 


m 


v 


2 X 3.45X10 -19 


= 8.7077X10 5 m/s 


9.1X10" 31 

£ 

Oli^jJSJXll gjLoj jJ I3 0LC.LJI3 gA 3 wJI gJa juj j_u gJbiUI j I jJi^o t_* mu>l -g 

.Lo^jlu J LdJuU I 

k E 3.45X10 19 

= T = TexTo^ = 2 ' 15 K 


[ 90] km/h dcjuij jjuuj [ 1 200] kg l^il& ojLwJ csJ^ 

h 6, 6X10~ 34 


A = 


mv 1200* 90 


= 2.2X10 ~ 38 m 


3.6 


(p cSsJc okfliii A 0 : 0. 3 nm cSciyfl lAl <LuluuJ| dfijii|J| (p doj^-lT 

bsliuJ| i) 9 J 9 al| oLzii) cfiJj cUimJLj300 cU^ljj g^j^nJI o i ■*■*■ J cfiJj clla c&als cu9|pJ| 

£ £ 

S I jJ I dJULu OULuU-oJI (jC>3-oJI J5J0JI (_JLuJL>l — I 

A = A 0 + (-^—) (1 — cos 0) = 0. 3xl0 -9 + ( 6 ' 6X *° x ( 1 — cos 30 ) 

u \m e c) y J V9.1X 10 _31 at 3X 10 8 J v J 

A = 3. 003 x 10 _10 77iD 

<L>ljj -L_ 

AA = A — A 0 = 3. 003 x 10" 10 - 0. 3xl0" 9 = 3. 23xl0" 13 m □ 


OjujjitS cjbl® J&S/S 


{UuJtM y*$J& I J&\ 







jmS> ^3 cjunj) Oj^Ij 


C&J 9 JJ c£o <* 77 » J 9 ^ IAJ 9 4 [ 2.5] um/s<LuB cUjlc c£\9 LAIcj-lii Lj jlL^j dllf) ojim) -H" 

[2x 10 -19 ]m CS 9 L 111 J 

m = — = 66X10-34 = ! 32* 10- 9 kg 

Xv 2.5X10~ 6 x2x 10" 19 ** 

o|HScabjj|aiio 9 (1 fifixlfl' 27 ) rC^I mj * |^l| il| till^ j|ani> -I 

: 1 - 1 1 1 1 — » | r 0 = 1 . 2xl0 -15 C& 9 I 111 J 

&P <Uj5 - I 

m = Am 0 = 1BX 1 . 66 x 10 " 27 = 25. 5 X 10 ~ 27 kg 

. dl^JI 6 jJolO i. .Q »Q> i jl VQif> - v_J 


R — r 0 Az — 1. 2x10 15 x 15 3 = 2. 959x 10 15 m 


_ rn _ Amo 
P ” V ~ ~AV^ 


1.66X10 -27 


. 6 I 3 JJI iflLK -« 


, -o = 2.3xl0 17 kg/m c 

4 -nx( 1 . 2 a 10~ 15 ) 3 m 


jz.lejJI „|»j alls j| LJc 206 pb ojaol^J o*J£>«u j£J H j|J| «SU= r -H -ri 

mn= (1.00866)a.m.u 9 mpb = (207.97664)a.rn.u 9 mp= (l.00727)a.rn.u.c£9liiij 
Am = (Zm p + Nm n ) - m x = (82x1. 00727 + 126x 1. 00886) F 207. 97664 = 1. 73586 amu 

E b = Am x 931. 5 = 1 . 73586 x 931. 5 = 1616. 9535 Mev 


\ _ E b _ 1616.9535 


E\ = — = 

A 


206 


= 7. 85 Mev /nucleon 


jjc U <p 9 ju| j 9 jJ| 0 I 9 J J[|^i| ji> |He <p 9 xJAl| 0 I 9 J cjLcjj| o3-KjSS 05i]9)t - V 0 


: djJLil| cUoLc<>J| ciunj rh (D9JJ9J 0J9J cfiJJ oja1luoJ| 


238 

92 


U 


234 

90 


Th + |He 


cS^Lujj ol^j (238.0508) a.m.u lS^Luju (O^xj'Ij^jJI SI 3 J iiji^ loJLc. 

(4.0026) a.m.u t^luuu al$j (234.0435)a.m.u 

E = A mC 2 = I V m ~Y m ) x931. 5 

\ / 1 r OMcUm) / I p / 

E = [238. 0508 - (234. 0435 + 4. 0026) ]x931. 5 = 4. 378 Mev 


Vs 


ojL.1 rC ? i„ lft (p Jolu Loalc 2 - VIg 0 I 9 J (p aoulil OVj» ^ ouu^-\ - V”\ 

h=(6.6x10 34 ) cS 9 lmjdii|jd»jlju|iolcE4 = (4.12)MeVc£9iuu>csJ| E3 =(5.22)MeV 




he 


E '.-E 

j+' 


6,6X10 -34 x 3X 10 8 
(5.22-4.12)x 1 . 6 X 10- 13 


= 1. 125 x io~ 12 


m 


cjbl® : Z3 \) mj\ 


pwj6\ y*$J& I 
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jmS> ^3 jdi! cjunj) Oj^Ij 


r ft 25]mglAiii^diajtoj jjicLiuacjy (1)gm lAiiii) cul^ ciiifil jasM cjt^b cjuuS> 1 ~rV 

t 1 1 o 

1 » »- n = 2 


f v 2 


t 2 

= - = -=lhr 
n 2 


{^(pL) [7 ] dJ cAnjJ| jo£9 dlo (8x10 4 ) mg c£sJc r f 7 i~» i gjiu> ic (p eLuc -T A 

. L09J [ 28] J9|A 9£J yflbJtSS 


n = = — = 4 <=!i|piD 

ti, 7 


8x 10 


-4 


^4x10 


-4 


V 2 

■4 2x 10 -4 


■4 lx 10 


-4 


0.5x10 


-4 


jj£UxU y& jS-j i jj> L 09 J | [ 15 ] J 9 ji> ocj lAio — cSsjqjJ g-LLLP (40 «UuLfi-r^ 

3 2 

1 


1 

-> — 

2 


1 

■4 — 

8 


1 1 

-» > — w n = 5 

16 


15 


t\/ — - — — = 3 days 

/ 2 n 5 


CS99JI 0.1(MeV)cS9liiij : iuSpiislb 1 0 4». '■ » JS =jLuii±>| afij (p9Jj9ijaJ| (p goo jj -P* 

^ cjJalcpJI 0I9J gUJ| ctJj 

\H + \H > I He 

6!k*S> ©31 )gJ\ (j! U1& 1 jdO ^ 6)1)9)! ouu^l 

m He = 4- 002603 amu 9 m H = 2. 014102 amu : c£jluu 
E = A mC 2 + K e = (2x2. 014102 - 4. 002603)* 931. 5 + 2* 0. 1 = 24. 04733 Mep 


: <uJlil| dJaLoJL dliooJ|9 (P9ju|j9jj| ojaJ CS99JI jLbuiulJI (p> oj^l d 9 ltJ| ^ > | -H 


235rr 1 1~ 
92 u ^ 0 n 


94 

38 


Sr + l t°Xe + 2 Jn 


m xe = 139.92164 amu 5 m 5r = 93.9154 amu ? m (/ = 235.04392amw 9 m„ = 1. 00866 amu 
E = A mC 2 = [235. 04392 + 1. 00866 - (93. 9154 + 139. 92164 + 2*1. 00866)]* 931. 5 = 184. 642 Mev 


189 

76 


Os (p9JL09j) 0I9J jJnS cabj ^ l6)b3 cAfaj ^9! ■■■■ c£sjJ| aacJ| gjjna,j- PT 

189 


1 R _( A ^3 _( A ^ 
3 = RZ = = V189/ 


A = 


27 


= 7 nucleon 


^jbl® QM^\z)3xn)^}\jpS\z$ji m /\ : z3\)£j\ 


y*$J& I J&\ 







jmS> ^3 jmil cjunj) Oj^Ij 


2 


: cfi^ CS 99 JJI ^Loaiyi iilaLo c> i\ |a( -PT 

■» 2 He + J 71 

£ = 

i jjo JS <Ux^ jl Lxlc 


m H = 2. 0141 flmu 9 m He = 3. 0162 amu 9 m n = 1. 00866 amu 
• ^ juei\ (^Ub) \*jS3jms oS}\jk\ ( \) 

2 \H » | He + In 

c CXtal*V\ OS\^p6\ c MeV fc c caaxxM (a) 

v VJT^ 

£■ = A mC 2 = [2*2. 0141 - (3. 0162 + 1. 00866)]* 931. 5 = 3. 07 Me v 


<• c<y i mn cfij| (-3.8)evcjqlh f ‘ 1 1 1 n U-° jAii ii 9 piJ( Jen c£Jc jaLa. (j^j^all aajJ ajual-fi 

. (-2.6)evdfllt 


/ = 


E ^~ E - 


jial (—2. 6 + 3. 8)X 1, 6X10 -19 


A 


6. 6X 10 -34 


= 3, 09X10 15 HZ 


lplb)J| o|^j efijj . cjJIiu llu9 LaJ| c!i (J(Jai| ^0 aac acj 2 i )7 U (P 9 Jj|j 9 J 0 I 9 J J^zajj t "0 

. 1am ^j&'cajwM (1) 



238 11 
92 u 


206; 


8 iPb + x\ He + X_\e 

gIaIM f\jb 0yl3 (ji 

\ 238 = 206 + 4X ^ UtMoiyl zj£> X = 8 

^ £jl5 OaSouaM 

; 

92 = 82 + 4x8 + Yx( — 1) ^ ei)U iwdijit Y = 6/7 


. &p\jp j f yil jyJl cJj^" c£^ CXm1®aJ1 OJ^U» <2m£\ (cj) 


238 

92 


u 


206 

82 


Pb + 8 |//e + 6 _Je + 6 1 ; + y 


OjujjitS jjJL> ggtjlx^ cjbt® : z3\)£j\ 


y*$J& I J&\ 
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jmS> ^3 cjunj) Oj^Ij 


<P 9 i 4 ^ &jlftfiL (P 9 JJ 9 U <>|*i cfiJj ojfliuujjic <? 9 "l J« <> 1 ^ 

. c)^\ 6 bU> OoViXJ 6399 ^ 0 ^ 9 ^ *M «e^ f j^ba) (\) 


238 

92 


u 


238 = X + 4 


92 = Y + 2 


238J, 


* $Th + |//e 

jli dlifJ| cIaj g^jls ^ 

^ i X — 234- 

jls dLzuiJI 09il3 ^ 
Y = 90 

aitJdJaMjal 


234 


Th + ftfe 


92^ 7 90 J 

^ 9 *j\ j 9 *J^ h>\ip (y> aixut djj 6 j^ 03^p6\ cjuw^(cj) 

m n — 238. 0508 amu ^m He — 4. 0026 amu 9 m Th — 234. 0435 amu 
E = A mC 2 = [238. 0508 - (234. 0435 + 4. 0026)]* 931. 5 = 4. 38 Mer 


: cuJLU| cUaLcoJ| euioj jl-» mu il (j9p9LUj <ti^LtuJ| ^cy^JJ <p9Ju|j9jJ| 0I9J &> 3 a 3 -fV 

2 92^ + In > IlSr + mxe + X Jn 


V? 


jljsuu'yMjdO o3-K>SS 0^39/39*^^ cjuttS-l (V) 

0 li ctii^JI c Lij U9 uls ^ 

^236 = 88 + 136 X ^ X — 12 

()li UA& . ^99*i\ jljlnu^ \ jdB (jjJ 05^ cju»^(cj) 

mu = 235. 043925 amu 9 m 5r = 87. 905625 amu 9 m Xe = 135. 90722 amu 9 m n = 1. 00866 amu 
E = A mC 2 = [235. 043 + 1. 00866 - (87. 905625 + 135. 90722 + 12x1. 00866)]* 931. 5 
^ = 4. 38 Mev 

i^^'d^Lniil >' ,(fe^V(<^t>i 3 M 6 »(lJ)l (fills. fi# <«il( 6 >tfcU ejffis^ -fi t» (V) 

{Mb t e(nlnul dSlil) c(fi (>) 

Jiululi Jfilfti 093 a ^ i ; > »; |a&y Liyiiyii If aJ^j j 1 1 — . mi y I cUalfio jjj 

c = 3* 10 8 m e = 9.1X10 31 h = 6.6 X 10 -34 

m 0 = 1. 66 x 10" 27 r 0 = 1. 2a:10“ 15 


QjujjjM jjJL> ggfjlx^ cjbtfi QM^\zyxn)^}\jpS\z$ji m /\ : Z3 \)£j\ 


3*1x9 / 







^3 jj6\ sjunji Qj^ilj 



jj Jl* ^ jl*l\ £Jbl® JL &\/\ pjtoj6\ &XJMJ z£y[>flS\ zSj^/S • 


^uuJtM ytSj& I 



